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QUARRY  ACCIDENTS  IN  THE  UNITED  STATES  DURING  THE 
CALENDAR  YEAR  1916. 


Compiled  by  Albert  H.  Fay. 


INTRODUCTION. 

Accidents  at  quarries  in  the  United  States  during  1916,  according  to 
returns  made  to  the  Bureau  of  Mines,  show  an  increase  in  the  number 
of  fatalities  as  well  as  in  the  fatality  rate  per  1,000  men  emplo^^ed. 
Tlie  number  of  fatalities  reported  was  173  as  compared  with  148  in 
1915,  whereas  the  total  number  of  employees  reported  was  90,797,  as 
compared  with  100,740  in  1915.  As  shown  in  the  accompanying  table, 
the  number  of  employees  has  been  reduced  to  the  equivalent  of  300- 
day  workers  and  all  fatality  and  injury  rates  calculated  on  this  basis. 
The  fatality  rate  in  1916  was  2.26  as  compared  with  1.80  in  1915. 
Nonfatal  injuries  also  increased  from  117.30  per  1,000  workers 
(300-day)  in  1915  to  175.62  in  1916.  However  these  increases  do 
not  indicate  that  the  hazard  of  the  industry  is  increasing  at  the 
same  rate,  but  rather  that  the  requirements  of  State  compensation 
laws  are  bringing  out  the  real  facts. 

This  report  is  based  upon  the  1915  classification  of  accidents, 
wherein  mills,  rock-dressing  plants,  and  crushers  were  considered. 
These  were  not  given  the  attention  in  previous  years  that  they 
deserved,  hence  the  figures  for  outside  works  for  1915  and  1916 
are  more  definite  than  those  for  preceding  years. 

In  this  report  is  a  special  set  of  tables  based  on  building-stone 
and  crushed-stone  operations;  also  special  tables  on  accidents  due 
to  the  use  of  explosives,  hand  and  mechanical  haulage  and  machinery. 
Tliese  tables  are  given  in  order  that  details  as  to  the  exact  cause  of 
accidents  may  be  shown  more  precisely. 
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Number  of  men  employed,  days'  work  performed,  and  number  of  men  killed  and  injured 
at  all  qvxirries  in  the  tlnited  States. 


Aver- 
age 
days 
active. 

Men  employed. 

Total 
shifts. 

Number  killed. 

Number  injured. 

Year. 

Actual 
number. 

Equiva- 
lent in 
300-day 
workers 
(calcu- 
lated). 

Total. 

Per  1,000 
300-day 
workers 
(calcu- 
lated). 

Total. 

Per  1,000 
300-day 
workers 
(calcu- 
lated). 

1911 

228 
249 
2-16 
233 
246 

110,954 
113,105 
106, 278 
87, 936 
100, 740 

84,417 
93,837 
87, 141 
68, 187 
82,447 

25.325,094 
28.151,043 
26.142,237 
20.456,157 
24,734,224 

188 
213 
183 
180 
148 

2.23 
2.27 
2.10 
2.64 
1.80 

5,390 
6.552 
7,739 
7,836 
9,671 

63.85 

1912 

69.82 

1913 

88.81 

1914 

114.92 

1915 

117.30 

Average  for  five  years. 
1916 „ 

210 
253 

103,802 
90,797 

83, 205 
76,457 

24,961,751 
22,937,178 

182 
173 

2.19 
2.26 

7,438 
13,427 

89.39 
175.62 
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SCOPE   OF    STATISTICS. 

The  tables  in  this  report  have  been  compiled  by  the  Bureau  of 
Mines  from  reports  received  directly  from  operators,  and  represent 
all  stages  of  the  quarr3^ing  industry. 

Although  the  Bureau  of  Mmes  is  authorized  to  collect  data  relating 
to  accidents  at  mines  and  quarries,  there  is  no  Federal  law  com- 
pelling operators  to  render  such  reports.  The  reports  received  from 
operators  are  voluntary  responses  to  the  bureau's  requests  for 
information.  Most  of  these  requests  were  answered  cheerfully  and 
immediately.  The  statistics  tabulated  represent  2,335  operators 
who  actually  worked  their  quarries  during  the  year,  so  that  the 
statistics  are  thoroughly  representative  of  the  industr}".  It  is  hoped 
that  the  manner  in  which  the  data  are  presented  will  help  to  estab- 
lish a  uniform  basis  for  recording  and  re])t)rting  quarry  accidents, 
the  numiber  of  men  employed,  and  the  number  of  days'  work  per- 
formed. By  all  of  the  statistics  being  thus  placed  on  the  same  basis, 
the  making  of  comparisons  between  different  kinds  of  quarries  or 
between  quarries  in  different  States,  and  the  drawing  of  reliable 
conclusions,  will  be  made  easier. 

The  Bureau  of  Mines  will  be  glad  to  receive  suggestions  from  State 
inspectors,  and  from  other  persons  interested  in  quaiTying,  as  to  the 
form  in  which  statistical  data  can  bo  presented  most  effectively  and 
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as  to  methods  of  making  these  data  of  most  use  to  the  quarry  industry. 
The  tabulation  of  accidents  for  comparative  purposes,  in  the 
building-stone  and  crushed-stone  industries,  as  given  in  Tables  19,  20, 
and  21,  is  the  result  of  a  suggestion  received  from  an  operator. 

FORM   FOR   QUARRY- ACCIDENT   RECORDS. 

As  a  result  of  the  work  already  done  by  the  Bureau  of  Mines  in 
collecting  accident  statistics,  the  obtaining  of  more  information  on 
the  various  kinds  of  accidents  has  been  found  desirable.  The  bureau 
has  therefore  prepared  a  form  for  recording  accidents  at  quarries, 
in  the  hope  that  many  of  the  operators  will  consider  its  adoption. 
Should  they  do  so,  a  long  step  will  be  taken  toward  the  unification 
of  accident  records  in  different  parts  of  the  country.  This  form, 
therefore,  is  suggested  with  two  objects  in  view:  First,  that  more 
detailed  information  on  different  kinds  of  accidents  may  be  obtained ; 
and,  second,  that  the  adoption  of  the  form  will  help  to  standardize 
the  records. 

The  Bureau  of  Mnes  has  had  a  number  of  copies  of  this  form 
printed  (Form  6-843)  and  on  request  will  gladly  furnish  copies  to 
any  operator  who  may  consider  its  adoption.  Requests  for  copies 
should  be  addressed  to  the  Director,  Bureau  of  Mines,  Washington, 
D.  C. 

CLASSIFICATION   OF   INJURIES. 

^lany  of  the  States  now  have  compensation  laws,  and  in  order  to 
conform  with  their  classifications,  the  bureau's  classification  of 
serious  and  slight  injuries  is  on  a  14-day  (2-weeks)  basis.  Details 
by  States  are  given  in  Table  32. 

The  classification  and  the  number  of  injuries  in  each  group  for 
1915  and  1916  are  as  follows: 

Comparison  of  quarry  accidents  in  1915  and  1916. 


Injury. 

1915 

1916 

1.  Fatal 

148 

16 

507 
1,365 
7,783 

173 

2.  Serious  (time  lost,  more  than  14  days): 
A.  I'ermanent  disability — 

Total  a 

26 

Partial  b 

446 

I?.  Others 

2  194 

3.  Slight  (time  lost,  1  to  14  days,  inclusive) 

10, 761 

Total. 


9,819 


13,600 


a  PeTmanent  total  disnhilily. — Tyoss  of  both  legs  or  arms,  one  leg  and  one  arm,  total  loss  of  eyesight, paralysis 
or  other  condition  permanently  incapacitating  workman  from  doing  any  work  of  a  gainful  occupation. 

6  Vnmanent  pariinl  disnhUit';. — Loss  of  one  foot,  leg,  hand,  eye,  one  or  more  fingers,  one  or  more  toe.s,  any 
dislocation  where  ligaments  are  severed,  or  any  other  injury  kiio\vn  in  surgery  to  be  permanent  partial 
disability. 

20290°— 18 2 
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QUAimiES   CLASSIFIED. 

The  quarries  are  classified  according  to  the  rock  quarried,  as 
follows:  Cement  rock,  granite,  limestone,  marble,  sandstone  and 
bluestone,  slate,  and  trap-rock.  The  tables  show  the  number  of 
persons  killed,  and  injured,  the  number  of  operators  reporting,  the 
days'  labor  performed,  and  the  rates  of  deaths  and  injuries  per 
1,000     300-day  workers. 

A  summary  of  the  more  important  figures  for  all  quarries  in. the 
United  States  during  the  years  1916  and  1915  is  given  in  Table  1. 
The  causes  of  the  accidents  are  shown  in  Tables  4  and  5,  and  the 
percentage  of  accidents  due  to  any  one  cause  is  given  in  Table  15. 
Wherever  possible,  comparative  figures  for  previous  years  are  given. 

Table  1. — All  Quarries:  Men  employed  and  iiumher  hilled  and  injured,  by  kinds  of 
quarry,  during  the  years  ended  Dec.  SI,  1916  and  1915. 


Active 
opera- 
tors. 

Men  employed. 

Killed. 

Injured. 

Wid- 
ows. 

Kind  of  quarry. 

Actual 
niunber. 

Equiv- 
alent 
in  300- 
day 
workers 
(calcu- 
lated). 

Niun- 
ber. 

Per 

1,000 

300- 
day 
work- 
ers. 

Num- 
ber. 

Per 

1,000 
300- 
day 
work- 
ers. 

phans. 

Cement 

85 
407 
1,247 
73 
272 
110 
141 

13,649 
14,454 
41,. 355 
4, 7.30 
6,312 
5,346 
4,951 

13,037 
11,806 
34, 809 
4,329 
4,677 
4,  200 
3,599 

31 

22 
82 
5 
6 
11 
16 

2.38 
1.86 
2.36 
1.16 
1.28 
2.62 
4.45 

3,244 
1,700 
6, 130 
542 
598 
357 
856 

248.83 
143. 99 
176. 10 
125. 20 
127.  86 
85.00 
2.37.84 

18 
12 
38 
3 
3 
6 
9 

39 

Granite 

24 

Limestone 

75 

Marble 

11 

Sandstone  and  bluestone 

Slate 

Trap-rock 

5 
13 
15 

Total  or  average,  1916. . . 

,    2,335 

90, 797 

76,457 

173 

2.26 

13,427 

175. 62 

89 

182 

1915. 


Cement 

Granite 

Limestone 

Marble 

Sandstone  and  bluestone 

Slate 

Trap-rock 

Total  or  average,  1915. . 


SO 

12,0,30 

11,224 

IS 

1.60 

1,664 

148. 25 

6 

448 

IS,  404 

14, 568 

33 

2.27 

1,409 

96.72 

14 

1,439 

42,947 

34, 136 

58 

1.70 

4,350 

127. 43 

34 

75 

6,037 

5,981 

6 

1.00 

561 

93.80 

4 

347 

8,385 

6,475 

6 

.93 

431 

66.56 

4 

122 

7,044 

5,442 

11 

2.02 

180 

33.08 

5 

163 

5,893 

4,621 

16 

3. 40 

1,076 

232.  85 

7 

2,674 

100, 740 

82,447 

148 

1.80 

9,671 

117.30 

74 

145 


GRANITE    QUARRIES. 

The  figures  for  granite  ((uarries,  by  causes  and  States  (Tables  7 
and  8),  are  compiled  from  reports  of  407  operators,  employing  14,454 
men,  of  whom  9,902  were  employed  in  and  about  the  quarries  and 
4,552  at  outside  works.  Wlien  reduced  to  a  300-day  basis  the  total 
number  of  full-time  workers  becomes  11,806,  and  the  rates  are 
based  on  this  figure.  The  total  reported  deaths  and  injuries  due  to 
accidents  are  as  follows:     Number  of  deaths,  22,  or  1.86  per  1,000 
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(300-day  workers);  number  of  injuries,  1,700,  or  143.99  per  1,000 
(300-day  workers).  The  fatality  rate  is  slightly  less  (TaWe  1)  than 
for  the  preceding  year  but  the  nonfatal  injuries  are  considerably 
higher. 

LIMESTONE    QUARRIES. 

The  figures  for  limestone  quarries,  by  causes  and  States  (Tables 
9  and  10),  are  compiled  from  the  reports  of  1,247  operators,  employ- 
ing 41,355  men  (34,809  300-day  workers),  of  whom  31,962  were 
employed  in  the  quarries  and  9,393  outside  of  the  quarries.  The 
average  number  of  days  worked  in  1916  was  253,  as  compared  with 
238  in  1915.  The  total  reported  deaths  and  injuries  due  to  accidents 
are  as  follows:  Number  of  deaths,  82,  or  2.36  per  1,000  (300-day 
workers);  number  of  injuries,  6,130,  or  176.10  per  1,000  (300-day 
workers). 
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SANDSTONE    AND    BLUESTONE    QUARRIES. 

The  figures  for  sandstone  and  bluestone  quarries  by  States  (Tables 
11  and  12)  are  compiled  from  reports  of  272  operators,  employing 
6,312  men,  of  whom  4,552  were  employed  in  the  quarries  and  1,760 
outside  of  the  quarries.  The  total  number  of  employees,  reduced  to 
the  equivalent  of  300-day  workers,  becomes  4,677  and  the  ratios  are 
based  on  this  figure.  The  total  reported  deaths  and  injuries  due  to 
accidents  are  as  follows:  Number  of  deaths,  6,  or  1.28  per  1,000; 
number  of  injuries,  598,  or  127.86  per  1,000  (300-day  workers). 

CEMENT-ROCK   QUARRIES. 

The  cement-rock  quarries  (Tables  13  and  14)  are  represented  by  85 
operators,  who  employed  13,649  men,  of  whom  4,162  were  employed 
in  the  quarries,  and  9,487  employed  in  mills  and  other  outside  work. 
The  total  number  of  employees,  reduced  to  a  300-day  basis,  is  equiva- 
lent to  13,037  300-day  workers,  and  the  accident  ratios  are  based 
on  tliis  figure.  The  total  reported  deaths  and  injuries  due  to  acci- 
dents are  as  follows:  Deaths,  31,  or  2.38  per  1,000;  and  injuries, 
3,244,  or  248.83  per  1,000  (Table  1).  The  high  ratio  of  injuries  m  the 
cement-rock  quarries  as  compared  with  other  quarries  is  probably  a 
result  of  many  cement  quarries  being  worked  by  companies  that  keep 
better  records  and  render  more  detailed  reports.  Many  small  quarry 
operators  keep  no  record  of  injuries.  Hence  the  seemingly  low  ratio  of 
nonfatal  accidents  in  c^uarries  other  than  cement  rock,  hmestone,  slate, 
and  trap-rock.  Also,  the  reader  should  note  that  the  men  in  the 
cement-rock  industry  worked  287  days  during  the  year,  or  4  to  8 
weeks  more  than  some  of  the  other  groups.  Another  reason  why  the 
accident  rate  is  high  in  this  branch  of  the  quarry  industry  is  the 
character  of  rock  produced,  namely,  crushed  stone.  In  this  connection 
reference  is  made  to  Tables  19,  20,  and  21,  in  which  the  accident  rates 
for  the  crushed-stone  industry  are  comparable  with  those  for  cement- 
rock  quarries. 

MARBLE,    SLATE,    AND   TRAP-ROCK   QUARRIES. 

Table  2  shows  the  number  of  fatalities  and  injuries  by  groups  and 
causes;  Table  13  shows  number  of  employees  and  injuries  by  States, 
and  Table  14  shows  fatalities  by  States  for  marble,  slate,  and  trap- 
rock  quarries. 
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Table  (j.  —  All  Quarries:  Fatalities  and  injuries  per  1,000  300-day  workers  employed, 
by  States,  during  the  year  ended  Dec.  31,  1916. 


State. 


Alabama 

Arizona 

Arkansas 

California 

Colorado  a 

Connecticut 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts. . . 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . 

Ohio 

Oklahoma 

Oregon 

Peimsylvania . . . 
Rhode  Island . . . 
South  Carolina . . 
South  Dakota . . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia . . . 

Wisconsin 

Wyoming 

Other  States 


Total. 


In  and  about  quarry. 


Num- 
ber of 
SOCMiay 
work- 
ers. 


1,050 

158 
214 

1,876 
463 
615 
215 
943 
68 

2,365 

2,374 
554 
445 

1,119 
852 
812 

1,614 
934 
822 

1,865 

170 

241 

42 

284 

1,248 
93 

2, 531 
619 

3,794 
320 
148 
10, 853 
264 
127 
132 

1,160 
648 
254 

2,079 

1,233 
546 
790 

2,049 
32 
62 


Killed. 


49,077 


2.86 


3.20 
4.32 


3.81 
2.11 
3.61 
4.49 


3.52 
2.46 
4.96 
2.14 
3. 65 
1.61 
5.88 


1.60 
10.75 
2.37 


1.58 
3.13 
6.76 
2.40 
3.79 


1.54 
3.94 
2.89 
2.43 
5.49 
1.27 
1.46 


16.13 


In- 
j  urcd. 


127. 62 
25.32 
98.13 

207. 89 

172. 79 

167. 48 

13.95 

57.26 

88.24 

152. 64 

216.09 

155.23 

332. 58 

59.87 

80.99 

227.83 

234.82 

239. 83 

155.  72 

176.41 

129.41 

29. 05 

23.81 

88.03 

187. 50 

204.30 

148.  56 

51.70 

143.  65 

268. 75 

202. 70 

190.  IS 

106. 06 

448. 82 

106. 06 

68.10 

197. 53 

255.91 

107.  74 

81.10 

199. 63 
110. 13 

82.48 


158. 63 


In  outside  works. 


Num- 
ber of 
300-day 
work- 


223 
4 

41 

1,217 

326 

283 

92 

438 

52 

577 

1,891 

1,247 

507 

49 

565 

688 

739 

393 

707 

807 

25 

3 

31 

328 

268 

3 

1,546 

147 

1,614 

347 

8 

7,364 

79 

32 

32 

412 

501 

103 

2,362 

240 

228 

297 

564 


Killed. 


4.11 
6.13 


8.67 
1.06 


5.92 

20.41 

1.77 


1.35 
5.09 
2.83 


3.73 


6.47 
6.80 
1.86 


2.00 
9.71 
1.27 
16.67 


In- 
jured. 


125.56 


195. 12 

230. 90 

196.32 

81.27 

10.87 

59.36 

346.  15 

298.09 

150. 19 

238. 17 

319.  .^:? 

285. 71 

42.  48 

226. 74 

198.  92 

526.  72 

267. 33 

254.03 

120. 00 


70.12 
414.18 


183. 70 
217. 69 
311.03 
164.27 
875.00 
188. 21 

75.95 
437. 50 
812.50 
123. 79 
103. 79 
242.  72 
223. 96 
150.00 

78.95 
181. 82 
212.77 


Total. 


Num- 
ber of 
300-day 
work- 
ers. 


27, 380 


2.15  1    206.06 


1,273 

162 

255 

3,093 

789 

898 

307 

1,381 

120 

2,942 

4,265 

1,801 

952 

1,168 

1,417 

1,500 

2,353 

1,327 

1,529 

2,672 

195 

244 

73 

612 

1,516 

96 

4,077 

766 

5,408 

667 

156 

18,217 

343 

159 

164 

1,572 

1,149 

357 

4,441 

1,473 

774 

1,087 

2,613 

32 

62 


Killed. 


2.36 


3.56 
5.07 


4.76 
1.64 
1.11 
5.25 
.86 
2.82 
1.33 
3.82 
3.01 
3.27 
1.12 
5.13 


1.98 
10.42 
3.92 
1.31 
1.66 
1.50 
6.41 
2.03 
2.92 


1.74 
5.60 
2.03 
4.75 
3.88 
.92 
1.15 


16.13 


In- 
jured. 


76, 457 


2.26 


127.26 

24.69 

113. 73 

216. 94 

182.51 

140.31 

13.03 

57. 93 

200.00 

181.17 

186. 87 

212.66 

325.63 

69.35 

65.63 

227. 33 

223.54 

324.79 

207.33 

199. 85 

128. 21 

28.69 

13.70 

78.43 

227. 57 

197. 92 

161.88 

83.55 

193.60 

214.39 

237.18 

189. 38 

99.13 

446.54 

243. 90 

82.70 

156.66 

2.52.  10 

169.56 

92.33 

164.08 

129. 71 

110.60 


175.62 


a.  Reported  by  Fred  Carroll,  commissioner  of  mines,  Denver,  Colo. 
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Table  15. — All  Quarries:  Causes  of  fatalities  and  injuries,  showing  percentage  due  to 
each  cause  and  corresponding  rates  per  1,000  ^00-day  worke)-s  employed  during  the 
year  ended  Dec.  31,  1916. 


Cause  of  accident. 


Number  killed. 


Per  cent  of 
total. 


Grand 
totaL 


(1) 


Class 
total. 


(2) 


Per  1,000 
300-day  workers 


Grand 
total. 


(3) 


Class 
total. 


(4) 


Number  injured. 


Per  cent  of 
total. 


Grand 
total. 


(5) 


Class 
total. 


(6) 


Per  1,000 
300-dav  workers. 


Grand 
total. 


(7) 


Class 
total. 


(8) 


In  and  about  quarry: 

1.  Falls  or  slides  of  rock  or  over- 

burden   

2.  Handling  rock  at  face 

3.  Timber  or  hand  tools 

4.  Explosives 

5.  Haulage 

6.  Falling  into  quarry  from  sur- 

face, benches  or  face 

7.  Falling  from  hoists,  derricks, 

ladders,  etc 

8.  Drilling  and  channeling  (by 

machine  or  hand) 

9.  Electricity 

10.  Machinery 

11.  Flying  pieces  of  rock  from 

sledging 

12.  NaOs,  splinters,  etc 

13.  Boiler  and  air-tank  explosion. 

14.  Animals 

15.  Other  causes 


19.07 

3.47 

.58 

16.  IS 

8.67 

4.63 
2.31 


28.95 
5.26 


24.56 
13.16 


7.02 
3.51 


2.31 
3.47 


.58 


3.51 
5.26 


4.63 


7.02 


Total  killed  or  injured 

In  outside  works: 

16.  Haulage 

17.  R  ail  way  cars  and  locomotives , 

18.  Crushers 

19.  Cranes,  derricks,  etc 

20.  Other  macliinery 

21.  Falls  of  persons. 

22.  Hand  tools 

23.  Electricity 

24.  NallSj  splinters,  etc 

25.  Flying  pieces  of  rock  or  steel 

from  sledging  or  crushing. . . 

26.  Flying     or     falling     olijects 

(rocks,  timbers,  etc.) 

27.  Burns 

28.  Handling  rock  by  hand 

29.  Other  causes 


65.90 


1.73 
5.78 
2.31 
2.31 
8.67 
1.16 


100. 00 


5.08 
16.95 

6.78 

6.78 
25.42 

3.39 


1.73 


5.08 


Total 

Grand  total. 


4.63 
1.73 


13.  ,56 
5.08 


34.10 


100.  00 


100. 00 


0.43 
.08 
.01 
.37 
.20 

.10 


0.67 
.12 
.02 
.57 
.31 

.16 

.08 


.08 
.12 


.02 


1.49 


.16 
2.32 


7.18 
13.  .55 
3.37 
2.52 
5.50 

.94 

.99 

3.72 

.10 

3.49 

6.48 

1.45 

.07 

.63 

7.99 


12.38 
23.38 
5.81 
4.34 
9.49 

1.62 

1.71 

6.41 

.17 

6.02 

11.18 

2.  .50 

.12 

1.09 

13.78 


12.61 
23.80 
5.91 
4.42 
9.67 

1.65 

1.74 

6.53 

.17 

6.13 

11.38 

2.55 

.12 

1.11 

14.03 


57.98 


.04 


.10 
.04 


2.26 


.11 
.37 
.15 

.15 


2.00 
2.72 
1.  S3 
1.13 
3.91 
2.92 
4.41 
.30 
1.43 

4.34 

4.13 

2;  29 
3.93 
7.18 


4.77 
6.47 
3.15 
2.69 
9.31 
6. 9-) 
10. -19 
.71 
3.40 

10.33 

9.84 
5.46 
9.34 
17.09 


2.15 


42.02 


100. 00 


100. 00 


3.52 

4.77 
2.33 
1.99 
6.87 
5.13 
7.74 
.52 
2.51 

7.63 

7.26 
4.03 
6.89 
12.61 


73.80 


175. 62 


19.64 
37.08 
9.21 
6.89 
15.06 

2. 57 

2.71 

10.17 

.26 

9.56 

17.73 

3.97 

.18 

1.73 

21.86 


100.00  I  101.82   158.63 


9.83 
13.33 
6.50 
5.55 
19.17 
14.32 
21.62 
1.46 
7.01 

21. 29 

20.27 
11.25 
19.25 
35.  21 
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ACCIDENTS   BY   PRINCIPAL  CAUSES. 

Table  15  compares  the  percentage  of  accicients  from  various  causes 
in  the  quarry  and  at  outside  works.  The  first  column  shows  the 
percentage  of  fatahties  for  the  entire  industry  and  the  second  column 
the  percentage  of  accidents  in  the  quarries  on  the  basis  of  the  total 
number  of  accidents  occuring  therein.  The  percentage  of  accidents 
due  to  various  causes  outside  of  the  quarries  is  also  shown.  Such 
percentages  are  more  nearly  in  keeping  with  the  true  hazard  than  are 
those  in  the  first  column,  wliich  are  based  on  the  entire  industry  as 
a  unit. 
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The  fatality  and  injury  rates  per  1,000  300-day  workers  are  also 
given  for  quarry  industrj^  as  a  unit  in  columns  3  and  5;  the  quarry 
rates  and  the  outside-works  rates  are  given  separately  in  columns  4 
and  8, 

FALLS    OR    SLIDES    OF    ROCK. 

Of  the  total  number  of  fatalities  in  and  about  the  quarry  28.95 
per  cent  are  due  to  falls  or  slides  of  rock  or  overburden.  This  per- 
centage is  the  largest  of  any  of  the  15  causes  enumerated.  Explo- 
sives rank  next  with  24.56  per  cent.  The  number  of  nonfatal  in- 
juries from  slides  of  rock  is  not  so  great  as  those  from  handhng  rock 
at  the  face,  the  former  being  12.38  and  the  latter  23.38  per  cent.  In- 
asmuch as  faUs  or  sHdes  of  rock  cause  so  many  injuries,  the  fol- 
lowing suggestions '^^  on  the  dangers  and  possible  reduction  of  the 
hazards  involved  should  be  of  interest  to  any  one  making  a  study  of 
quarry  accidents : 

SLIDES    OF   OVERBURDEN. 

Where  the  removal  of  a  heavy  covering  of  soil  is  necessary,  safety  demands  that 
two  important  considerations  govern  the  plan  of  stripping.  (1)  Soil  is  less  coherent 
than  rock  and  can  not  be  safely  excavated  from  a  very  steep  face.  The  danger  of  falls 
or  slides  may  be  decreased  by  avoidance  of  overhanging  or  unduly  steep  walls.  The 
conditions  of  safety  are  governed  by  the  nature  of  the  material  and  by  other  cii'cum- 
stances.  A  bank  which  appears  perfectly  safe  may  on  account  of  excessive  rain,  or  if 
frozen  may  when  thawed,  become  quite  dangerous.  (2)  The  stripped  rock  surface 
between  the  bank  and  the  quarry  pit  should  be  wide  enough  that  there  is  no  danger  of 
soil  falling  or  bowlders  rolling  over  the  edge  of  the  excavation.  Serious  accidents  have 
resulted  from  slides  of  overburden  into  the  quarry  pit.  The  practice  of  making  strip- 
ping walls  almost  continuous  with  quarry  walls  is  very  dangerous.  If  the  stripped 
surface  is  narrow  or  if  it  slants  toward  the  excavation  in  such  a  manner  that  there  is 
a  possibility  of  material  falling  over  the  edge,  a  protecting  fence  should  be  maintained 
along  the  edge  of  the  pit. 

SLIDES   OF   ROCK   AT  THE   WORKING   FACE. 

In  quarries  which  produce  rock  for  crushing,  lime  burning,  etc.,  the  hand  loading  of 
fragments  at  the  quarry  face  necessitates  certain  risks.  Where  it  becomes  necessary 
to  work  at  the  base  of  a  steep  pile,  workmen  should  always  maintain  a  clear  way  of 
escape.  It  is  customary  in  some  quarries  for  the  quarryman  to  pick  out  certain  quali- 
ties and  sizes  of  stone  and  pile  them  behind  him  ready  for  removal  by  car.  Serious 
and  even  fatal  accidents  have  resulted  from  thus  building  a  barrier  which  prevents 
escape  when  a  rock  slide  takes  place. 

DANGER  AROUND  WASTE  HEAPS. 

A  similar  danger  exists  around  steep  waste  heaps,  especially  where  a  roadway  passes 
close  to  the  heap.  Blocks  may  roll  down  the  steep  face  and  injure  men  or  teams  which 
may  be  working  near  by  or  may  be  passing  along  the  road.  Waste  rqck  should  be 
built  in  a  secure  protecting  wall  on  the  exposed  sides  of  such  heaps. 

DANGERS  OF  BENCH  QUARRYING. 

Where  a  quarry  is  carried  downward  in  a  series  of  steps  or  benches,  especially  in 
quarries  for  the  pro<luction  of  cement,  lime  or  crushed  stone,  the  laborers  at  the  foot 
of  a  bench  are  in  constant  danger  of  rock  falling  from  the  bench  above  them.    Methods 

o  BdwUss,  Oliver,  .S;ifety  in  slone  fiiianying:  Tech.  Paper  lU,  Bureau  of  Mines,  1915,  p.  28. 
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of  deep  drilling  are  not  only  more  efficient,  but  entirely  overcome  this  danger  by 
eliminating  the  benches.  In  many  quarries  drill  holes  are  driven  50,  60,  or  in  some 
cases  over  100  feet  in  depth,  and  the  quarry  thus  worked  as  a  single  bench.  If  a  steam 
shovel  can  be  u.sed  on  the  shattered  mass  the  danger  of  falling  rock  at  the  working  face 
is  decidedly  decreased. 

EXPLOSIVES. 

The  fatalities  due  to  the  use  of  explosives  in  the  quarry  amount  to 
24.56  per  cent  of  the  class  total.  Table  16,  by  10  subdivisions,  shows 
the  fatalities  and  injuries  due  to  explosives;  25  per  cent  of  the  fatali- 
ties resulted  from  premature  shots,  and  10  per  cent  each  from  charg- 
ing, drilling  into  old  holes,  and  returning  too  soon.     As  regards  the 

Table  16. — Explosives. 


Kind  of  quarry. 

Trans- 
porta- 
tion. 

Charg- 
ing. 

Drill- 
ing 
into 
old 

holes. 

Strik- 
ing 
in 
loose 
rock. 

Thaw- 
ing. 

Caps, 
deto- 
nators, 
etc. 

Un- 
guarded 
shots. 

Re- 
turned 
too 
soon. 

Pre- 
mature 
shot. 

Mis- 
cella- 
neous. 

Total. 

Killed: 

1 

1 

2 

1 
7 

4 

Granite...        ..     t     . 

2 

3 

Limestone ' 

2 

1 

1 

1 

3 

2 

16 

Marble 

1 

0 

Sandstone    and 
bluestone 

: 

0 

Slate 

1 

1 

1 
3 

2 

Trap-rock 

1              I 

3 

Total  killed 

3  1          3  1 

2 

3 

7 

10 

28 

Injured: 

5 
1 
4 

4 

4 
5 

1 
2 
6 

1 
4 
5 

1 
6 

6 
2 
6 

7 
4 
21 

39 
32 

97 

63 

Granite 

50 

Limestone 

Marble 

12 

7 

169 
0 

Sandstone    and 
bluestone 

2 

2 

2 

1 
1 

1 



9 
U 
13 

14 

Slate 

2 
5 

16 

Trap-rock 

1            6 

26 

Total  injured . . . 

10 

15 

10          20 

9 

13 

7 

14 

39 

201 

338 

minor  injuries,  the  larger  percentage  is  from  ])remature  shots.  The 
detailed  classification  given  in  this  table  places  before  the  operator 
and  the  inspector  further  information  on  the  handUng  and  use  of 
explosives  in  quarries,  and  shows  where  is  the  largest  field  for  safety 
work.  There  should  be  a  substantial  reduction  in  accidents  at 
quarries  if  the  follo-sving  suggestions"  were  adopted: 

Both  black  blasting  powder  and  high  explosives  are  used  extensively  in  quarrying. 
Those  whose  duty  it  is  to  work  with  explosives  are  urged  to  obey  strictly  the  rules  for 
storage  and  handling  supplied  by  the  manufacturers  with  every  box  or  cap  shipped. 
Copies  of  such.rules  should  be  posted  in  prominent  places  where  blasting  is  carried  on. 
As  few  men  as  efficiency  will  permit  should  be  allowed  to  handle  explosives. 

Dynamite  deteriorates  with  age  and  becomes  less  sensitive  and  efficient,  conse- 
quently dynamite  kept  for  a  long  period  of  time  is  dangerous.  When  a  new  supply 
is  placed  in  the  magazine,  that  which  remains  on  hand  should  be  placed  to  one  side 
and  later  piled  on  top  of  the  new  explosive  in  order  that  the  old  may  be  used  first. 

o  Bowles,  Oliver,  Safety  in  stone  quarrying:  Tech.  Paper  111,  Bureau  of  Mines.  1915,  pp.  18,  24,  and  25. 
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Dynamite  and  other  high  explosives  containing  nitroglycerin  may  become  frozen 
during  cold  weather  and  should  never  be  cut  or  used  while  in  this  condition,  because 
it  is  highly  dangerous  to  handle  nitroglycerin  explosives  when  partly  thawed.  They 
should  be  thawed  only  with  proper  apparatus  and  never  before  a  fire,  on  hot  steam 
pipes,  in  hot  water,  or  by  placing  them  in  the  sun.  Figures  of  a  proper  thawing  appa- 
ratus are  shown  in  Bureau  of  Mines  Bulletin  80,'^  "A  Primer  on  Explosives  for  Metal- 
Miners  and  Quarrymen."  Every  man  who  handles  explosives  should  obtain  the 
bulletin  mentioned  and  become  familiar  with  the  rules  given  therein. 

No  more  explosive  than  is  necessary  for  a  single  blast  or  series  of  blasts  should  be 
taken  into  the  quarry  at  one  time. 

WARNING  SIGNALS. 

If  possible,  blasting  should  be  done  before  or  after  working  hours,  while  workmen 
are  absent  from  the  quarry.  In  any  case  ample  warning  should  be  given.  In  some 
quarries  two  whistles  indicate  small  "pop-hole"  shots,  and  three  whistles  those  of 
a  more  dangerous  character.  If  a  series  of  shots  are  to  be  fired,  warning  whistles  should 
be  sounded  both  before  and  at  the  end  of  the  blasting,  in  order  that  there  be  no  pre- 
mature leaving  of  shelter. 

SHELTERS. 

Safe  shelter  should  be  sought  for  every  blast.  One  should  be  protected  from  fly- 
ing fragments  and  also  have  overhead  protection  from  small  pieces,  which  may  be 
blown  high  in  the  air  and  fall  almost  vertically.  There  is  great  danger,  especially 
in  granite  quarries,  of  small  fragments  being  projected  to  so  great  height  that  men 
may  leave  their  shelter  before  these  fragments  fall.  Semicircular  cone-shaped  shelters 
of  sheet  metal  are  recommended.  If  provided  with  a  ring  at  the  top,  they  may  be 
easily  placed  in  any  desired  position  by  means  of  the  quarry  or  yard  derrick. 

FIRING   SHOTS. 

The  man  who  loads  should  fire,  and  no  one  else  should  be  allowed  to  touch  the  switch 
or  firing  machine.  Accidents  have  resulted  from  misunderstandings  and  confusion 
of  orders  when  one  man  loads  and  another  one  fires. 

One  method  of  firing  can  not  be  too  strongly  condemned.  It  consists  in  filling  a 
hole  with  powder  and  then  pouring  a  trail  of  powder  over  the  rock  surface  for  a  distance 
of  5  or  6  feet.  By  scratching  the  rock  surface  with  a  steel  drill  the  trail  is  ignited  and 
quickly  fires  the  charge.  The  time  allowed  for  seeking  safe  (?)  shelter  averages  from 
two  to  three  seconds.     No  further  comment  is  necessary. 

Plenty  of  time  should  be  allowed  before  approach  to  the  danger  zone  after  firing, 
especially  if  fuse  is  used.  A  delayed  discharge  may  smoulder  several  minutes.  Care- 
ful investigation  should  be  made  of  misfires  and  incompletely  detonated  charges. 

PROCEDURE    IN    CASE    OF   MISFIRES    ON    REPEATED    SHOTS. 

A  Bource  of  danger  in  making  subsequent  shots  is  in  loading  a  second  charge  intx) 
the  hole  too  soon  after  the  explosion  has  taken  place.  The  rock  may  be  hot,  or  burn- 
ing fragments  of  fuse  may  remain  in  the  hole. 

In  case  of  misfire  a  charge  of  powder  may,  if  fuse  alone  was  used  and  no  detonator, 
be  removed  after  careful  removal  of  the  stemming,  both  stemming  and  powder  being 
thoroughly  wetted  during  the  process  of  removal,  but  if  a  detonator  is  present  in  the 
charge  its  removal  should  not  be  attempted.  Charges  of  djTiamite  should  never  be 
removed.  The  process  is  too  dangerous.  A  second  hole  should  be  drilled  not  less 
than  2  feet  away;  and  after  blasting,  careful  search  should  be  made  for  pieces  of  dyna- 
mite which  have  not  exploded.  If  the  directions  for  wiring,  given  in  a  previous 
paragraph,  are  followed,  misfires  should  be  of  rare  occurrence. 

a  Munroe,  C.  E.,  and  Hall,  Clarence,  1915,  pp.  95,  96. 
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MACHINERY. 

Of  the  fatalities  in  the  quarries  5.26  per  cent  were  from  machinery; 

at  outside  works  38.98  per  cent  were  from  this  cause  (Table  15). 

Of  the  nonfatal  injuries  in  quarries  276  out  of  469  were  due  to  cables 

and  their  attachments,  indicating  a  need  of  making  such  equipment 

safer.     Two  of  the  fatalities  were  also   due  to  cables.     Table   17 

shows  in  detail  the  fatal  and  nonfatal  injuries  due  to  the  various 

types  of  machinery. 

Table  17. — Machinery. 


In  and  about  quarry. 

In  outside  works. 

Kind  of  quarry. 

Cables 

and 
attach- 
ments. 

Guys, 
masts, 
booms, 

and 
attach- 
ments. 

Pumps 
and 
hoist- 
ing ma- 
chines. 

Total. 

Crushers. 

Cranes 
and 
der- 
ricks. 

Other 
ma- 
chinery. 

Total. 

(^.rand 
total. 

Killed: 

1 

6 

1 

I 

1 

7 

1 

11 
2 

2 

7 

Granite 1  -  - 

1 
2 

i" 

1 
5 

2 

Limestone 

Marble. .  .         ... 

2 

3 

2 

1 

1 

16 

2 

Sandstone   and   blue-  i 
stone  ...        .            

2 

Slate 

0 

Trap-rock ■         -  - 

0 

Total 

2 

3              1 

6 

4 

4 

15 

23 

29 

Injured : 

Cement 

150 
20 
66 
13 

5 

14 

25 

32 

4 

10 

25 
10 
55 
3 

2 

4 

189 
55 

153 
20 

17 
21 
14 

36 

15 
108 

15 

27 

75 

6 

18 
2 
9 

190 
23 

195 
69 

21 

1? 

241 
65 

378 
75 

43 
18 
35 

430 

Granite 

120 

Limestone 

531 

Marble 

95 

Sandstone   and    blue- 
stone  

4 

60 

Slate 

17    

39 

Trap-rock 

5              4 

15 

49 

Total 

276 

89 

104 

469 

178 

152 

525 

855 

1,324 

Accidents  due  to  machinery  are  entirely  too  frequent  and  more 
care  should  be  exercised  in  the  endeavor  to  reduce  them  to  a  mini- 
mum.    Some  suggestions  are  offered  in  the  following  paragraphs :° 

Many  of  the  accidents  that  are  attributed  to  lack  of  care,  or  to  chance,  may  be 
avoided  by  insisting  upon  the  observance  of  a  few  sensible  rules  in  machine  design. 
*  *  *  Angular  moving  parts  or  projections  should  be  as  few  as  possible,  and  such 
projections  as  can  not  be  readily  eliminated,  and  all  eccentrics,  set  screws,  gears, 
cams,  bolts,  chains,  sprockets,  keyways,  belts,  connecting  rods,  cranks,  and  other 
dangerous  revohing  or  moving  parts  actuated  by  power  shall  be  guarded  and  pro- 
tected in  such  manner  that  the  clothing  of  an  attendant  can  not  become  entangled. 
Quarry  operators  can  do  much  to  promote  safety  by  specifying  such  requirements  for 
their  new  machinery. 

All  belts  should  be  adequately  protected;  for  belts  in  remote  places  a  pipe  railing 
is  sufficient,  but  belts  in  more  exposed  places  should  be  protected  with  guards  of  wire 
netting,  made  from  No.  12  gage  wire  and  of  not  more  than  1^-inch  mesh. 

Strong  supports  are  necessary  for  snatch  blocks  or  sheaves  for  the  use  of  cables 
subjected  to  intense  strain.     If  such  supports  break,  any  one  standing  inside  the  bend 

a  Bowles,  Oliver,  Safety  in  stone  quarrying:  Tech.  Paper  111,  Bureau  of  Mines,  1915,  pp.  13,  H,  and  26. 
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of  the  cable  is  almost  sure  to  sustain  serious  injury,  as  the  cable  may  fly  with  such 
force  and  speed  that  escape  is  impossible.  If  eyebolta  are  used  they  should  be  so 
placed  that  the  strain  is  along  the  axis  of  the  bolt,  not  across  it. 

SYSTEM.'VTIC   INSPECTION    OF   EQUIPMENT. 

Deterioration  and  resulting  weakening  of  equipment  demands  constant  \'igilance. 
Repeated  strains,  wear,  rust,  decay,  or  displacement  of  parts  may  cause  dangerous 
breakages  unless  observed  and  the  defects  corrected.  A  plan  of  systematic  inspection 
required  by  the  Vermont  Marble  Co.  is  to  be  highly  recommended.  Inspectors, 
who  are  capable  engineers,  are  required  to  examine  carefully  and  report  on  all 
equipment  at  stated  intervals.  Their  duty  is  not  to  gloss  over  defects  but  to  imcover 
them.  A  breakage  due  to  defective  equipment  which  had  been  reported  as  safe 
would  be  sufficient  reason  to  accuse  the  inspector  of  inefficiency  or  carelessness,  so 
that  it  is  to  his  interest  to  detect  and  report  all  defects  immediately.  For  a  large 
company  operating  many  quarries,  one  or  even  several  engineers  may  be  required  to 
give  their  entire  time  and  attention  to  this  duty.  It  is  greatly  to  be  desired,  however, 
that  smaller  companies  operating  but  one  or  two  quarries  should  follow  the  same 
principle.  It  is  important  that  the  inspection  should  be  systematic,  and  at  a  set  time, 
for  example,  every  day  or  every  second  day  for  hoists,  cables,  slings,  and  chains,  and 
every  week  or  every  two  weeks  for  masts  and  booms.  Inspection  should  be  com- 
plete, touching  every  detail  of  equipment.  The  hoist  man  is  the  logical  man  in  small 
quarries  to  conduct  such  examinations. 

In  this  connection  quarry  operators  should  encourage  their  workmen  to  point  out 
defects  or  dangers.  Many  laborers  or  machine  runners  are  intelligent  and  keen 
observers,  and  their  suggestions  should  be  welcomed.  They  may,  however,  hesitate 
to  report  dangers,  considering  such  action  to  be  outside  their  duties,  and  so  should 
meet  encouragement  and  not  rebuffs  when  they  offer  suggestions.  Some  even  con- 
sider it  an  act  of  cowardice  to  report  dangers,  or  to  refuse  to  work  where  such  dangers 
exist.  This  erroneous  idea  is  fortunately  gi^'ing  way  to  more  sane  conceptions  of 
safety.  The  workman  who  reports  a  weakness  or  defect  that  is  a  menace  to  safety  is 
performing  a  real  service  to  his  fellow-workmen,  his  employer,  and  himself. 

HOISTS. 

All  gears  should  be  inclosed  with  an  iron  or  wooden  railing.  Exposed  cables,  espe- 
cially where  they  pass  through  sheaves,  should  be  covered.  Hoist  sheds  should  be 
situated  only  at  points  free  from  the  danger  of  fl>'ing  rock.  Instances  have  been  noted 
where  holes  have  been  broken  through  roofs  and  walls  by  masses  of  flying  rock.  The 
danger  to  the  hoistman  is  increased  if  the  shed  contains  boilers  or  steam  pipes.  Acci- 
dent to  the  hoistman,  or  distraction  due  to  the  danger  of  accident  may  jeopardize  the 
safety  of  quarrymen  whose  welfare  is  dependent  upon  his  operations. 


Steel  derricks  are  probably  safer  than  those  made  of  wood.  The  latter  may,  how- 
ever, be  kept  in  safe  condition  by  thorough  painting  and  by  frequent  inspection, 
especially  around  casings  and  bolt  holes  where  decay  is  most  likely  to  begin.  Safety 
demands  a  large  number  of  supporting  guys.  For  derricks  having  a  lifting  capacity  of 
25  to  40  tons,  10  to  14  l|-inch  iron  or  steel  guys  are  regarded  as  sufficient.  The 
efficiency  of  the  guys  depends  upon  anchorage  and  splicing.  When  properly  con- 
structed the  following  anchors  are  regarded  as  safe:  Ringbolts  in  solid  rock,  buried 
timbers  when  not  in  the  ground  too  long,  trunks  ofgrowing  trees,  well-secured  posts  or 
reinforced-concrete  piers.  An  improved  arrangement  of  guys  is  used  by  the  Vermont 
Marble  Co.  on  some  of  its  newer  derricks.  Instead  of  spacing  12  guys  regularly  they 
are  placed  in  4  groups  of  3  each.  The  advantage  lies  in  the  fact  that  4  large  safe  con- 
crete piers  may  be  constructed  at  a  smaller  cost  than  12  small  and  possibly  unsafe  ones. 
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The  need  of  sufficient  support  can  not  be  overemphasized.  It  is  not  uncommon  to 
hear  of  a  derrick  falling.  When  this  happens  men  are  exposed  to  the  danger  of  falling 
masts,  boom,  and  the  gear  attached,  and  in  addition  to  the  derrick  itself  every  guy  is  a 
serious  menace. 

Occasionally  one  sees  a  supporting  guy  stretched  from  the  top  of  one  mast  to  the  top 
of  another,  or  even  a  series  of  three  or  four  masts  connected  in  this  manner.  Such  inter- 
dependence is  not  to  be  recommended.  Strains  on  the  different  masts  may  occur  in 
the  same  direction  at  the  same  time  and  thus  multiply  the  strains  on  a  single  guy. 

In  joining  or  securing  the  ends  of  cables  clamps  are  to  be  recommended  rather  than 
splicing. 

As  the  greater  strain  in  hoisting  comes  on  the  boom  rather  than  on  the  mast,  broken 
booms  or  boom  supports  are  unfortunately  too  common. 

CABLE   ATTACHMENTS. 

Many  accidents  are  caused  by  falling  rock  during  the  process  of  hoisting.  Such 
falls  may  be  due  to  weak  hoisting  equipment  or  to  faulty  attachment.  Assuming  that 
the  equipment  is  sufficiently  strong,  safety  in  hoisting  depends  largely  upon  the 
method  of  cable  attachment  to  the  block.  The  three  common  modes  of  attachment 
are  grabhooks,  chains,  and  cable  slings. 

GRABHOOKS. 

Grabhooks  are  commonly  used  in  sound  rock.  They  should  never  be  used  in  rock 
ha\'ing  planes  of  weakness  such  as  mica  bands,  as  the  weight  of  the  suspended  lower 
part  of  the  block  may  cause  a  separation  along  such  a  plane,  allowing  a  mass  to  fall. 
Even  in  seemingly  sound  rock  an  unseep  fracture  may  cause  a  similar  fall  of  rock. 
The  mass  must  be  balanced  -with  care  or  it  may  rotate  and  cause  the  hooks  to  slip. 
There  is  constant  danger  of  a  corner  breaking  out,  allowing  the  block  to  fall.  This 
danger  is  lessened  if  grabhook  holes  are  properly  made.  A  common  error  is  to  assume 
that  deep  holes  insure  greater  security  than  shallow  ones.  If  holes  are  made  too  deep 
the  danger  is  increased,  as  the  pressiire  falls  on  the  bend  of  the  hook  and  may  cause  the 
comer  of  the  block  to  chip  off.  The  hole  should  be  deep  enough  to  give  a  secure  hold 
but  the  weight  should  fall  on  the  tip  of  the  hook  resting  in  the  bottom  of  the  hole.  As 
regards  safety  the  use  of  grabhooks  is  not  to  be  recommended. 


A  chain  passed  completely  around  a  block  is  safer  than  grabhooks.  There  is  little 
chance  of  a  block  falling  as  long  as  the  chain  holds;  there  is,  however,  the  ever-present 
danger  that  the  chain  may  break.  A  chain  is  of  uncertain  strength  and  breakage  is 
usually  unexpected.  A  weak  link  can  not  readily  be  detected,  as  defects  in  a  chain 
are  for  the  most  part  invisible.  An  instance  is  reported  of  a  link  breaking  and  flying 
with  such  force  that  it  killed  a  workman  50  feet  away.  If  a  chain  is  used,  it  should  be 
massive  enough  to  bear  strains  far  beyond  those  ordinarily  required  of  it,  and  it  should 
have  frequent  and  careful  examination  for  CAidence  of  defects. 

CABLE    SLINGS. 

The  best  and  safest  mode  of  attachment  is  by  steel  cable  slings.  The  great  advan- 
tage of  steel  cables  is  the  ease  with  which  flaws  or  weakness  may  be  detected.  A  cable 
consists  of  many  strands  and  a  flaw  in  any  one  strand  does  not  materially  weaken  the 
whole  group.  Also,  there  is  less  difficulty  in  balancing  blocks  when  double  loops  are 
used. 

In  Tables  16,  17,  and  18  the  different  industrial  groups,  as  cement 
rock,  gi'anite,  etc.,  have  been  separated  so  that  it  will  be  an  easy 
matter  for  anyone  interested  in  any  special  group  to  make  a  more 
detailed  study  of  the  causes  of  these  accidents. 
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HAULAGE. 

The  13.16  per  cent  of  haulage  fatalities  in  and  about  the  quarries 
has  been  segregated  (Table  18)  underhand  and  animal  haulage  and 
mechanical  haulage;  raihvay  cars  and  locomotives  have  been  added 
for  outside  works,  where  haulage  is  responsible  for  22.03  per  cent 

Table  18. — Haulage."' 


In  and  about  quarry. 

In  outside  works. 

Kind  of  quarry. 

Hand 

and 

animal. 

Me- 
chan- 
ical. 

Total. 

Hand 

and 

animal. 

Me- 
clian- 
ioal. 

Rail- 
way 
cars 
and 
loco- 
mo- 
tives. 

Total. 

Grand 

total. 

Killed: 

1 

2 
3 
5 

3 
4 
5 

3 

i 

7 

1 
8 

1 

5 

1 

13 

0 

1 
2 
2 

1 
2 
3 

1 

Slate               

2 

1 

1 

1 

4 

Total      

2 

13 

15 

1 

2 

10 

13 

28 

Injured: 

98 

15 

199 

1 
13 

4 
29 

97 

9 

239 

15 

6 
5 
9 

195 
24 

438 

16 

19 

9 

38 

51 

7 
68 

7" 

9" 

22 
6 
78 
14 
2 
2 
3 

77 

15 

241 

8 
10 

1 
13 

150 
28 

387 
22 
19 
3 
25 

345 

52 

825 

38 

Sandstone  and  bluestone 

38 

Slate 

12 

Trap-rock 

63 

Total 

359 

380 

739 

142 

127 

365 

634 

1,373 

o  Does  not  include  "Handling  rock  at  face." 

of  the  fatalities.  In  and  about  the  quarries  13  of  the  15  haulage 
fatahties  were  due  to  the  mechanical  equipment.  The  nonfatal 
injuries  are  about  equaUy  divided  between  hand  and  animal  haulage 
and  mechanical  haulage.  At  outside  works  365  out  of  634  non- 
fatal accidents  were  due  to  railway  cars  and  locomotives;  the  fatali- 
ties from  railway  cars  and  locomotives  were  10,  as  compared  with  1 
for  hand  and  2  for  mechanical  haulage. 

The  frequency  of  accidents  due  to  rock  haulage  is  noteworthy.  Usually  heavy 
grades  are  encountered  and  accidents  may  result  from  the  failure  of  the  brake  to  act 
when  most  required.  Where  c-ars  must  contend  with  heavy  grades,  emergency  brakes 
should  always  be  provided .  Careful  tests  should  be  made  before  descent  is  attempted, 
and  all  brake  machinery  should  receive  frequent  and  careful  examination.  All 
roadways  and  tracks  should  be  so  guarded  liy  timbers  or  otherwise  that  cars  or  wagons 
can  not  run  into  quarry  excavations. a 


a  Bowles,  t)liver,  Safety  in  stone  quarrying:  Tech.  Paper  HI,  Burer.u  of  Mines,  1915,  p.  17. 
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ACCIDENTS  AT  CALIFORNIA  QUARRIES. 


The  following  table  shows  the  number  of  accidents  classified  by 
various  causes  as  reported  by  the  Industrial  Accident  Commission 
of  California.  Although  these  accidents  cover  the  calendar  year 
1916,  yet  the  classification  by  causes  is  such  that  it  is  difficult  to 
coordinate  the  figui"es  with  the  form  used  by  the  bureau,  hence  tliis 
table  is  published  separately  for  the  benefit  of  those  who  may  be 
interested.  It  will  be  noted  that  the  commission  reports  20  fatalities 
against  11  reported  to  the  bureau,  and  1,267  injuries  as  compared 
with  671  reported  to  the  bureau. 

Accidents  at  California  quarries  as  reported  hy  the  Industrial  Accident  Commission,  1916. 


Quarries. 

Cause. 

Injuries. 

Fatalities. 

Time  lost 
throutch 

Tem- 
porary. 

Per- 
manent. 

temporary 

disability 

(days). 

77 

206 

473 

139 

8 

151 

84 

79 

12 

9 

5 

•    19 

782 

4 
8 
1 

1,132 

4,00.5 

2,02:5 

117 

3 
2 

3 

1,770 

Tools                                                   

744 

4 

810 

79 

Total 

1,229 

38 

20 

11,462 

ACCIDENTS     IN     QUARRIES     PRODUCING     BUILDING    STONE    VS. 

CRUSHED    STONE. 

As  different  classes  of  stone,  for  example,  building  stone  and  crushed 
stone,  are  produced  at  quarries,  methods  of  quarrying  must  varv, 
and  especially  as  regards  blasting,  handling,  and  transporting  the 
quarry  product.  In  handling  building  stone  much  care  has  to  be 
taken  to  insure  minimum  breakage.  Furthermore,  in  the  production  of 
building  stone  the  least  possible  amount  of  explosives  must  be  used  to 
prevent  shattering.  At  quarries  producing  crushed  stone,  on  the  other 
hand,  the  excessive  use  of  explosives  is  advantageous,  as  providing 
a  large  proportion  of  fragments  that  may  require  no  further  breaking; 
also,  explosives  are  used  to  break  exceedingly  large  pieces  so  that  they 
will  go  through  the  crusher  without  further  reduction  by  sledging. 
Consequently  there  is  a  wide  difference  in  the  amount  of  explosives 
used  to  produce  these  two  classes  of  stone.  Stone  to  be  used  as  a 
crushed  product  will  require  no  care  to  prevent  breakage,  in  fact  the 
more  breakage  the  better,  and  for  this  reason  also  the  accident  hazard 
is  undoubtedly  greater. 
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In  order  to  compare  the  accidents  in  these  two  branches  of  the 
quarry  industry  the  accident  reports  of  86  companies  producing 
building  stone,  employing  10,377  men  (9,349  300-day  workers),  and 
91  companies  producing  crushed  stone,  employing  8,057  men  (7,069 
300-day  workers)  were  tabulated,  as  shown  in  Tables  19,  20,  and  21. 
In  compiling  the  figures  no  reports  were  used  which  did  not  seem  to 
be  complete  and  to  show  an  interest  in  the  matter  of  accident  records. 
Therefore  the  figures  in  these  tables  should  be  fairly  representative 
of  these  two  branches  of  the  industry. 

The  fatality  and  injury  rates  are  based  on  the  number  of  300-day 
workers,  as  shown  in  Table  20.  The  fatality  rate  in  the  quarries 
producing  building  stone  was  2.79  per  1,000,  as  compared  with  3.05 
per  1,000  at  those  producing  crushed  stone.  The  difference  in 
fatality  rates  in  the  outside  works  is  similar,  the  figures  being  1 .07 
for  building  stone  and  1.61  for  crushed  stone.  The  nonfatal  injuries 
in  the  building-stone  quarries  were  125.64  per  1,000  (300-day  workers), 
whereas  in  the  crushed-stone  quarries  they  were  238.56  per  1,000 
(300-day  workers).  The  nonfatal  injuries  in  the  outside  works 
handling  building  stone  were  171.40  per  1,000  as  compared  with 
212.59  per  1,000  in  the  crushed-stone  industry.  The  number  of 
fatalities  due  to  explosives  in  the  building-stone  industry  was  2  as 
compared  with  6  in  the  crushed-stone  industry,  and  the  nonfatal 
injuries  due  to  explosives  were  21  as  compared  with  55. 

No  haulage  fatalities  were  reported  for  the  companies  producing 
building  stone,  but  2  were  reported  for  those  producing  crushed  stone. 
The  nonfatal  injuries  from  haulage  accidents  were  19  for  the  building- 
stone  and  104  for  the  crushed-stone  quarries.  Nearly  every  com- 
parison shows  fatalities  and  injuries  are  apparently  higher  in  the 
crushed-stone  industry  than  in  the  building-stone  industry.  Table 
20  shows  the  fatality  and  injury  rates  for  the  two  groups,  building 
stone  and  crushed  stone,  as  divided  among  the  granite,  limestone, 
marble,  and  sandstone  quarries.  Table  21  shows  the  accidents  by 
causes  as  weU  as  by  industrial  groups.  The  fatal  and  nonfatal  in- 
juries are  also  segregated. 
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QUARRY  AND  MINE  ACCIDENTS  COMPARED. 

Table  22  shows  the  total  number  employed  and  nmnber  killed  at 
mines  and  quarries  during  the  six-year  period  1911  to  1916,  inclusive. 
The  fatality  rates  are  based  on  the  actual  number  of  men  reported 
employed. 

Table  23  shows  the  nmnber  of  men  employed  and  number  killed  in 
the  quarries  and  in  the  coal  and  metal  mines  of  the  United  States, 
with  the  fatality  rate  based  on  the  actual  number  employed  and  the 
time  worked.  It  also  compares  these  industries  on  the  equal  300-day 
basis. 

Table  22. — Quarries,  Metal  Mines,  and  Coal  Mines:   Men  employed,  number 
killed,  and  fatality  rates  per  1,000  men  employed,  by  years,  1911  to  1916. 


Coal  mines. 

Metal  mines. 

Year. 

Number 
employed. 

Number  killed. 

Number 
emploj'^ed. 

Number  killed. 

Total. 

Per  1,000 
employed. 

Total. 

Per  1,000 
emploj'cd. 

1911 

728,348 
722,662 
747,644 
763,185 
734,008 
720,971 

2,656 
2,419 
2,785 
2,454 
2,269 
2,226 

3.65 
3.35 
3.73 
3.22 
3.09 
3.09 

165,979 
169,199 
191,276 
158,115 
152,118 
204,685 

695 
661 
683 
559 
553 
697 

4.19 

1912 

3.91 

1913 

3.57 

1914 

3.54 

1915 

3.64 

1916 

3.41 

Year. 


Quarries. 


Number 
employed. 


1911 110,954 

1912 113,105 

1913 106,278 

1914 87,936 

1915 '  100, 740 

1916 '  90,797 


Number  killed. 


Total. 


188 
213 
183 
180 
148 
173 


Per  1,000 
employed. 


1.69 
1.88 
1.72 
2.05 
1.47 
1.91 


Total,  mines  and  quarries. 


Number 
employed. 


1,005,281 
1,004,966 
1,045,198 
1,009,236 
986, 866 
1,016,453 


Number  killed. 


Total. 


3,539 
3,293 
3,651 
3,193 
2,970 
3,096 


Per  1,000 
employed. 


3.52 
3.28 
3.49 
3.16 
3.01 
3.05 


Table  23. — Quarries,  Metal  Mines,  and  Coal  Mines:  Comparative  statement  of 
fatality  rates  based  on  actual  number  of  men  employed  and  the  equivalent  of  300-day 
workers. 


1915 

1916 

Basis  of  figures. 

Number 

of  men 

employed. 

Number 
killed. 

Number 

killed 

per  1,000 

employed. 

Number 

of  men 

employed. 

Number 
killed. 

Number 

killed 
per  1,000 
employed. 

Quarries. 

Average  number  employed 

Number  of  300-day  workers 

Metal  mines. 

Average  number  employed 

Number  of  300-day  workers 

Coal  mines. 

Average  number  employed 

Number  of  300-day  workers 

100,740 

82,447 

152,118 
141,997 

7.34,008 
511,598 

148 
148 

5.53 
.553 

2,269 
2,269 

1.47 
1.80 

3.64 
3.89 

3.09 
4.44 

90,797 
76,457 

204,685 
192,4.55 

720,971 
565,766 

173 
173 

697 
697 

2,226 
2,226 

1.91 
2.26 

3.05 
3.62 

3.09 
3.93 
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Table  24. — Quarries,  Metal  Mines,  and  Coal  Mines:  Principal  causes  of  fatali- 
ties, showing  percentage  due  to  each  cause,  by  years,  1911  to  1916. 


Cause  of  death. 

Falls 
of  over- 
burden, 

roof, 
quarry 
mate- 
rial, ore, 
or  coal. 

Explo- 
sives. 

Haul- 
age and 
han- 
dling 
rock, 
ore,  or 
coal. 

Falls 
of  per- 
sons. 

Elec- 
tricity. 

Machin- 
ery. 

Gas 
and 
dust 
explo- 
sions. 

other 
causes. 

Total. 

1911: 

Quarries 

25.53 

32.52 
47.40 

17.37 
34.49 
49.03 

14.75 
34.70 
45.39 

29.45 

36.32 
46.09 

30.40 
36.71 
47.55 

19.08 

32. 28 
47.84 

26.60 

11.22 
6.02 

22.06 
14.22 
6.08 

24.04 

13.03 
4.95 

19.44 

10.73 
5.95 

18.92 
14.10 
6.83 

16.18 

12.77 
6.56 

20.21 

7.63 
17.13 

27.70 
10.28 
19.14 

23.50 

12.88 
18.31 

18.33 

10.20 
18.79 

15.55 

10.49 
18.64 

19.66 

10.04 
20.89 

8.51 

15.39 
1.28 

8.92 

13.92 
1.36 

9.29 

12.30 

1.80 

12.78 

16.10 
2.85 

11.48 

15.91 
1.37 

8.09 

14.64 
1.39 

1.07 

2.45 
3.73 

1.87 
3.78 
3.64 

2.73 
3.81 
3.16 

1.67 

3.04 
4.07 

2.03 

2.53 
4.36 

4.05 

3.73 
4.36 

9.04 

3.16 
1.51 

11.74 
3.78 
1.65 

12.57 

4.39 
1.80 

6.11 

2.50 
1.87 

9.46 
1.99 
1.68 

16.76 

2.  ."58 
1.89 

"is.  74' 

"ii.'99' 

"is."  45' 

"i4."22' 

"ii-io' 
"io.'is' 

9.04 

27.63 
9.19 

10.33 

19.52 
7.11 

13.12 

18.89 
6.14 

12.22 

21.11 
6.16 

12.16 

18.26 
6.17 

16.18 

23. 9<; 
6.92 

100.  00 

100. 00 

Coalmines 

100.00 

1912: 

Quarries 

100.  00 

Metal  mines       

100.  00 

100.00 

1913: 

Quarries 

100.00 

Metal  mines       

100.00 

100.00 

1914: 

Quarries 

100.00 

Metal  mines 

101).  00 

100.00 

1915: 

Quarries 

100.  00 

100.  00 

Coalmines 

100.00 

1916: 

Quarries 

100.00 

Metal  mines 

100.00 
100.00 

VALUE  OF  QUARRY  PRODUCTS. 

Tables  25  and  27,  compiled  from  statistics  published  by  the  United 
States  Geological  Survey,  are  printed  to  show  the  magnitude  of  the 
quarrying  industry  in  the  United  States. 

Table  25. — All  Quarries:  Value  of  quarry  products,  by  years,  1891  to  1916. <* 


Year. 


1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 


Limestone. 


6S15, 
b  18, 
6  13, 
b  16, 


792,000 
342,000 
947,222 
190,118 
974,222 
387,900 
135, 567 
9.56,417 
889, 302 
556, 523 
202,843 
895, 385 
372, 109 
178,964 
025, 210 
327, 142 
737, 631 
682,002 
070, 401 
603, 678 
897,612 
729, 800 
745, 429 
894, 1,55 
229, 866 
319,871 


Lime. 


(<^) 

h) 

$6, 5S8, 822 
6, 327, 900 
6,390,487 
6,886,549 
6,983,067 
6,797,496 
8,204,054 
9, 335, 618 
9, 2,')5, 882 
9,951,456 
10,941,680 
12,480,653 
12,656,705 
11,091,186 
13, 846, 072 
14,088,039 
13,689,054 
13,970,114 
14,648,362 
13, 268, 938 
14,424,036 
18,618,816 


Granite. 


$13, 867, 
12,642, 
8,808, 
10,029, 
8,894, 
7,944, 
8,905, 
9,324, 
10,343, 
10,969, 
14,266, 
16,083, 
15, 703, 
17,191, 
17,563, 
18, 562, 
18,064, 
18, 420, 
19,581, 
20,  .541, 
21,194, 
19, 223, 
20,793, 
20, 028, 
17,864, 
17,418, 


Trap   rock. 


«1, 275, 041 
1,706,200 
1,710,857 
2,181,157 
2, 732, 294 
2, 823, 546 
3,074,554 
3,736,571 
4,594,103 
4,282,406 
5,133,842 
6,452,141 
6,739,141 
7,560,049 
9, 289, 809 
7,865,998 
8,489,222 
7,606,297 


Portland 
cement. 


$967, 429 

1, 153, 600 

1, 158, 138 

1,383,473 

1,586,830 

2,424,011 

4,315,891 

5,970,773 

8,074,371 

9,280,525 

12, 532, 360 

20,864,078 

27,713,319 

23,355,119 

33, 245, 867 

52,466,186 

53,992,551 

43,547,679 

52,858,354 

68,205,800 

66,248,817 

67,016,928 

<»  89, 106, 975 

d  80, 118, 475 

<J  74,7,56,674 

104.258,216 


o  Compiled  from  Mineral  Resources  of  the  United  States,  U.  S.  Geological  Survey. 
b  Includes  limestone  used  for  manufacture  of  lime, 
e  Included  in  limestone. 
<i  Value  of  shipments. 
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Table  25. — All  Quarries:  Value  of  quarry  products,  by  years,  1891  to  1916 — Contd. 


Year. 


All  other 
cement. 


Marble. 


Sandstone. 


Slate. 


Bluestone. 


Total. 


1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899, 
1900, 
1901. 
1902, 
1903, 
1904, 
1905, 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 


$5,704,008 

5,999,150 

3,251,757 

3,635,731 

3, 895, 424 

4,049,202 

3,862,392 

3, 8S8, 728 

4,814,771 

3, 728, 848 

3,254,429 

4,502,302 

4,228,022 

2, 676, 801 

2,685,676 

2, 836, 091 

1,911,300 

929, 977 

772, 209 

546,292 

456,319 

444,585 

443, 552 

414, 728 

398, 428 

430,874 


$3,610,000 
3,705,000 
2,411,092 
3, 199, 585 
2,825,719 
2,859,136 
3, 870, 584 
3,629,940 
4,011,681 
4,267,253 
4, 965, 699 
5,044,182 
5,362,686 
6,297,835 
7,129,071 
7,582,938 
7,837,685 
7,733,920 
6,548,905 
6,992,779 
7,546,718 
7, 786, 458 
7, 870, 890 
8,121,412 
6,916,025 
7,033,171 


$8,700,000 
8,315,500 
5,295,151 
3,955,847 
4,211,314 
4,023,199 
4,065,445 
4,724,412 
4,924,670 
5,272,865 
6,974,199 
9,430,958 
9,482,802 
8,482,162 
8,075,149 
7,147,439 
6, 753, 762 
5,831,231 
6,564,052 
6,394,832 
5,851,395 
5,387,848 
5,752,205 
b  7,501,808 
b  6,095,800 
6  5,603,778 


$3,825,746 
4,117,125 
2, 523, 173 
2,790,324 
2,698,700 
2,746,205 
3,524,614 
3,723,540 
3,962,733 
4,240,466 
4,787,525 
5, 696, 051 
6, 256, 885 
5,617,195 
5, 496, 207 
5,668,346 
6,019,220 
6,316,817 
5,441,418 
6,236,759 
5,728,019 
6,043,318 
6,175,476 
5, 706, 787 
4,958,915 
5,338,837 


a  $1,500, 000 
a  1,600,000 
a  1,000,(11)0 
a  900,0110 
a7.50,0(KI 
a  750,000 
a  901),  000 
al,0OO,0(K> 
815, 2.S4 
1,198,519 
1, 164,4S1 
1, 163, 525 
1,779,457 
1,791,729 
1,931,625 
2,021,89.S 
2,117,916 
1,762,860 
1,446,402 
1, 535, 187 
1,876,473 
1,505,763 
1,280,862 


$53,966,183 
55,874,375 
38,395,467 
42,084,234 
41,425,359 
39,512,547 
44,970,055 
49,104,765 
59,094,218 
61,018,112 
76,062,551 
95,196,731 
104,887,249 
100,366,286 
116,168,178 
139,830,070 
145,685,581 
127,598,158 
144,263,252 
165,597,474 
163,230,776 
165,668.165 
194,107,360 
176,921,220 
169,133,405 
207,688,442 


a  Estimated. 


b  Includes  bluestone. 


c  Included  in  sandstone. 
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Table  26. — All  Quarries:  Men  employed  and  the  equivalent  in  300-day  workers,  by 

States,  1912  to  1916. 


State. 

Actual  number  employed. 

Equivalent  in  300-day  workers 
(calculated). 

1912 

1913 

1914. 

1915 

1916 

1,523 

197 

316 

3,473 

0935 

982 

(b) 

368 

1,710 

187 

3, 449 

5,354 

1,917 

1,157 

1,920 

1,614 

1,660 

2,902 

1,554 

1,824 

3,186 

193 

305 

93 

958 

2,171 

207 

5,348 

860 

6,189 

830 

304 

20, 618 

391 

214 

318 

1,990 

1,235 

385 

4,6^80 

1,759 

979 

1, 280 

3,125 

52 

85 

1912 

1913 

1914 

1915 

1916 

Alabama.  . . 

1,895 

285 

813 

4,412 

1,475 

1,787 

('') 

C) 

1,996 

210 

4,153 

5,910 

1,271 

2, 482 

2,304 

1,914 

3, 028 

4, 287 

1,832 

2,458 

4,063 

307 

530 

43 

1,451 

3,766 

436 

4,688 

1,183 

8,021 

814 

262 

21,845 

956 

380 

291 

3,171 

1, 826 

630 

4,613 

2,870 

1,699 

2,571 

3,650 

195 

332 

1,787 

133 

257 

3,496 

928 

2,227 

C) 

(b) 

2,015 

228 

5,647 

5, 244 

1,169 

2,100 

2,318 

2,2.57 

2,419 

4,245 

1,811 

2,161 

4,042 

165 

533 

59 

865 

3,180 

182 

5,190 

992 

7,930 

448 

228 

22, 009 

1,007 

365 

346 

2,373 

1,211 

380 

4,036 

2,760 

1,078 

2,619 

2,916 

125 

797 

1,362 

130 

376 
3,853 

750 
1,250 

161 

291 
1,632 

232 
3,380 
3,665 

974 
1,157 
2,087 
1,613 
1,744 
3,169 
1,731 
1,576 
4, 492 

267 

453 
64 

966 
2,748 

176 
4,902 

935 
6,328 

388 

246 
18,726 

572 

298 

172 
2,174 
1,084 

429 
3,675 
2,433 
1,430 
1,039 
2,612 
74 

110 

1,271 

65 

287 

3,692 

1, 106 

1,149 

191 

268 

1,915 

125 

3,588 

4,840 

2,077 

1,218 

1,929 

i,8.51 

1,559 

3,  283 

1,,502 

1,791 

3,278 

199 

473 

27 

1,457 

2,837 

226 

5,745 

1,546 

7,500 

630 

307 

22,618 

717 

206 

339 

2,622 

1,213 

251 

6,594 

2,183 

1,165 

1, 192 

3,601 

82 

25 

1,827 
251 
640 
4,177 
1,.509 
1,529 
C-) 

('') 

1,634 

142 

3,. 363 

4,947 

1,  224 
1,617 
1,53S 
1,428 

2,  700 
3,633 
1,448 
2,012 
3,377 

239 

334 

34 

1,128 

3,153 

322 

3,267 

1,005 

6,243 

735 

126 

18, 817 

863 

.332 

206 

2,480 

1,443 

564 

4, 251 

2, 603 

1,330 

2, 188 

2, 786 

92 

300 

1,590 
99 

165 
3,068 

843 
1,874 

it! 

1,760 

172 

3, 906 

4, 300 

1,191 

1,308 

1,4.S0 

1,966 

1,908 

3,480 

1,486 

1,746 

3,119 

156 

384 

36 

726 

2,614 

140 

4, 122 

786 

6,488 

403 

89 

18,795 

826 

316 

208 

2,113 

957 

314 

3, 837 

2,217 

980 

2,276 

2,105 

98 

694 

1,120 

69 

235 

3,179 

671 

934 

131 

271 

1,393 

114 

2, 601 

2,953 

674 

770 

1,357 

1,.3.39 

1,307 

2, 349 

1,311 

1,057 

3,557 

198 

302 

41 

786 

1,954 

HI 

3,675 

675 

5,044 

294 

125 

14,942 

487 

243 

115 

1,680 

810 

321 

3,391 

1,905 

1,000 

727 

1,860 

60 

49 

1,080 

47 

218 

3,136 

1,099 

990 

149 

248 

1,503 

74 

2, 818 

3,908 

1, 887 

809 

1,089 

1,431 

1,.335 

2,790 

1,244 

1,439 

2,457 

188 

319 

28 

1,0.84 

1,941 

162 

4,437 

1,.358 

6,544 

530 

1.56 

19,280 

627 

93 

233 

2,042 

889 

202 

6,147 

1,749 

9S3 

903 

2,724 

52 

25 

1,273 

Arizona 

162 

Arkansas 

255 

California 

3,093 

Colorado 

a  789 

Cormecticut  . . 

898 

Delaware 

C") 

Florida 

307 

Georgia 

1,381 

Idaho 

120 

Illinois 

2,942 

Indiana 

4,265 

Iowa 

1,.801 

Kansas 

952 

1,168 

Maine.. 

1,417 

Maryland 

1,500 

2, 353 

Michigan 

i,:;27 

Minnesota. 

1,.529 

Missouri 

2,672 

MontEfna 

195 

Nebraska 

244 

Nevada     

73 

New  Hampshire 

612 

New  Jersey 

1,516 

New  Mexico            

96 

New  York 

4,077 

North  Carolina 

766 

Ohio 

5,408 

Oklahoma 

667 

Oregon 

156 

Pennsylvania 

18,217 

Rhode  Island 

343 

South  Carolina 

159 

South  Dakota 

164 

Tennessee.                      

1,572 

Texas 

1,149 

Utah 

357 

Vermont 

4,441 

Virginia 

1,473 

Washington 

West  Virginia         .       .   . 

774 
1,087 

Wisconsin 

2,613 

32 

Other  States 

62 

Total 

113, 105 

106, 278 

87,936 

100,740 

90,797 

93,837 

87, 141 

68, 187 

82,447 

76,457 

a  Reported  by  Fred  Carroll,  commissioner  of  mines,  Denver,  Colo.      6  Included  in  "  Other  States.' 
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Table  28. — All  Quarries:  Days  of  labor  performed  and  average  number  of  days  quarries 
^vere  operated,  by  States,  1912  to  1916. 


State. 


Days  of  labor  performed. 


1912 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachiusetts 

Micliigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

Nortli  Carolina. . . 

Ohio 

Oldahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina... 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Other  States 


547,966 

75, 404 

192, 129 

,253,144 

452, 772 

45S,641 

(») 

CO 

490, 183 

42,593 

,009,042 

, 484, 092 

307, 190 

485, 085 

461,475 

428, 380 

809, 894 

, 089, 879 

434,351 

603, 501 

,012,982 

71,819 

100,141 

10, 236 

338, 257 

945, 999 

96,591 

980, 178 

301, 604 

,872,848 

220,474 

37, 739 

.,645,157 

258,916 

99, 551 

61,650 

744, 137 

432, 924 

169, 274 

,275,218 

780, 897 

398,871 

656, 387 

835, 859 

27, 608 

90, 005 


1913 


476,934 
29, 796 
49, 380 
920, 500 
252,948 
562, 344 

C) 

C) 
528,001 

51,736 

1,171,720 

1, 289, 934 

357, 308 

392,310 

443,859 

589, 666 

572,477 

1,043,995 

445, 651 

523,922 

935, 792 

46, 883 
115, 126 

10, 650 
217, 873 
784, 152 

42, 000 

1,236,571 

235, 686 

1,946,262 

120,998 

26, 724 

5,638,616 

247, 798 

94, 747 

62, 266 
633, 848 
287,020 

94,250 
1,151,218 
665, 052 
293, 894 
682,927 
631,605 

29, 520 
208, 278 


Total 28,151,043  26,142,237  20,456,157  24,734,224  22,937,178 


336, 187 

20, 762 

70, 358 

953,650 

201,280 

280, 093 

39,241 

81,320 

418,015 

34,237 

780, 165 

885, 824 

202, 141 

230, 888 

407, 205 

401,830 

392,088 

704,890 

393, 273 

317,063 

1,067,133 

59,444 

90, 457 

12, 190 

235, 848 

586,230 

33, 231 

1, 102, 610 

202,630 

1,513,392 

88, 256 

37, 439 

4,482,573 

146, 249 

72, 826 

34,534 

503,869 

242,932 

96, 343 

1,017,244 

571,355 

299, 888 

218,216 

558, 130 

17,928 

14,700 


324,019 

14, 198 

65, 286 

940,804 

329, 694 

296, 983 

44,754 

74,540 

450,958 

22,117 

845,391 

1,172,522 

566, 073 

242,791 

326, 655 

429, 239 

400, 575 

836, 981 

373, 086 

431,630 

737, 210 

56, 529 

y   95,806 

8,312 

325, 276 

582, 181 

48, 553 

1,331,108 

407, 270 

1,963,011 

158,916 

46,821 

5,783,791 

188, 178 

27, 956 

69,971 

612, 589 

266, 703 

60, 657 

1,844,041 

524,846 

294,888 

270, 822 

817,308 

15, 685 

7,500 


381,970 
48, 619 
76, 526 

927, 759 
a  236, 760 

269, 450 

C) 

92, 192 
414,320 

36,015 
882,700 
1,279,616 
540, 205 
285, 598 
350,363 
425, 236 
449,943 
706, 012 
398, 184 
458, 778 
801,470 

58, 408 

73, 127 

21,798 
183,678 
454,849 

28, 805 

1, 223, 053 

229, 875 

1,622,397 

199,984 

46, 705 

5,465,022 

102,972 

47, 794 

49, 173 
471,645 
344, 766 
107, 077 
1, 332, 308 
441,835 
232, 229 
326, 143 
783, 782 
9,582 

18,455 


Average  days  active. 


1912  1913  1914  1915  1916 


289 
265 
236 
284 
307 
257 
(") 
C-) 
246 
203 
243 
251 
289 
195 
200 
224 
267 
254 
237 
246 
249 
234 
189 
238 
233 
251 
222 
210 
255 
233 
271 
144 
258 
271 
262 
212 
235 
237 
269 
276 
272 
235 
255 
229 
142 
271 


267 
224 
192 
263 
273 
253 
('■) 
(b) 
262 
227 
207 
246 
306 
187 
191 
261 
237 
246 
246 
242 
232 
284 
216 
181 
252 
247 
231 
238 
238 
245 
270 
117 
256 
246 
260 
180 
267 
237 
248 
285 
241 
273 
261 
217 
236 
261 


249  246 


247 
160 
187 
247 
268 
224 
244 
279 
256 
148 
231 
242 
208 
200 
195 
249 
225 
222 
227 
201 
238 
223 
200 
190 
244 
213 
189 
225 
217 
239 
227 
152 
239 
256 
244 
201 
232 
224 
225 
277 
235 
210 
210 
214 
242 
134 


233 


255 
218 
227 
255 
298 
258 
234 
278 
235 
177 
236 
242 
273 
199 
169 
232 
257 
255 
248 
241 
225 
284 
203 
308 
223 
205 
215 
232 
263 
262 
252 
153 
256 
262 
136 
206 
234 
220 
242 
280 
240 
253 
227 
227 
191 
300 


246 


251 
247 
242 
267 
253 
274 

251 
242 
193 
256 
239 
282 
247 
182 
263 
271 
243 
256 
252 
252 
303 
240 
234 
192 
210 
139 
229 
267 
262 
241 
154 
265 
263 
223 
155 
237 
279 
278 
285 
251 
237 
255 
251 
184 
217 


253 


a  Reported  by  Fred  Carroll,  commissioner  of  mines,  Denver,  Colo,      b  Included  in  "  Other  States. " 
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Table  29. — All  Quarries:  Fatalities  and  injuries,  by  States  and  years,  1912  to  1916. 


Number  killed. 

Number  Injured. 

State. 

1912. 

1913. 

1914. 

1915. 

1916. 

To- 
tal. 

1912. 

1913. 

1914. 

1915. 

1916. 

To- 
tal. 

Alabama       

2 

2 
1 

2 

2 

3 

11 

1 
3 
55 
13 
10 

102 
8 
4 
273 
61 
22 

120 

5 

5 

2.55 

256 

93 

78 
4 

20 
511 
40 
122 
6 
3 

55 

14 

513 

451 

89 

128 

95 

38 

116 

468 

283 

136 

263 

16 

9 

1 

42 

257 

101 

496 

108 

686 

44 

13 

1,389 

32 

54 

2 

99 

158 

39 

376 

115 

132 

81 

145 

5 

3 

81 

3 

19 

670 

131 

169 

2 

7 

50 

10 

494 

466 

320 

88 

69 

42 

329 

542 

259 

245 

381 

34 

20 

6 

84 

278 

49 

613 

53 

816 

108 

44 

1,429 

17 

46 

52 

112 

126 

25 

694 

77 

152 

173 

282 

3 

1 

162 
4 

29 

671 

0144 

126 

C) 

4 

80 

24 

533 

797 

383 

310 

81 

93 

341 

526 

431 

317 

534 

25 

7 

1 

48 

345 

19 

660 

64 

1,047 

143 

37 

3,450 

34 

71 

40 

130 

180 

90 

7.53 

136 

127 

141 

289 

543 

24 

2 

7 
7 

1 

10 
1 

4 

...... 

""(Vr 

77 

19 
1 
3 

8 

2,380 

632 

532 

8 

Florida       ... 

14 

1 

1 

2 

4 

45 

2 

536 

520 

88 

113 

87 

65 

151 

187 

131 

94 

483 

20 

6 

1 

39 

316 

17 

269 

33 

601 

40 

2 

1,072 

8 

57 

18 

124 

200 

76 

250 

54 

115 

149 

100 

7 

6 

50 

21 

579 

434 

107 

100 

115 

26 

99 

415 

262 

164 

433 

14 

""45" 

304 

2 

381 

44 

539 

57 

7 

1,409 

22 

57 

7 

95 

321 

41 

341 

104 

147 

75 

154 

7 

22 

280 

Idaho 

71 

Illinois 

11 
6 
2 

5 
8 
2 

7 
8 
3 
2 
9 
1 

9 
5 

1 
2 
4 
3 
2 
5 
5 
2 
5 
1 

10 
5 
1 

4 
4 
3 

7 
4 

7 
5 

...... 

1 
1 
2 

1 

7 
9 
3 

""& 

1 

14 

2 

5 
1 
4 
2 
9 
4 
5 
3 
1 

45 

24 

8 

17 

17 

15 

25 

35 

22 

14 

30 

4 

1 

2,655 

2,668 

Iowa       

987 

739 

Kentucky 

447 

264 

1,036 

Massachusetts 

Michigan 

2,138 
1,366 

956 

2,094 

109 

47 

9 

1 

1 
2 

7 
1 
12 

1 

""s 

2 
12 
2 
6 

1 

4 
2 

7 

'"'is' 

'"'3' 
1 

Iti 
1 
9 

1 

1 

37 

1 

2 

23 

9 

57 

4 

48 

2 

5 

197 

8 

1 

1 

13 

12 

4 

57 

28 

27 

19 

24 

258 

7 
2 
15 

1,500 

188 

New  York 

2,419 

302 

Ohio 

8 

3,689 

Oklahoma 

392 

Oregon  ...         

2 

49 

2 

2 

38 
1 

103 

Pennsylvania 

Rhode  Island 

42 
2 

31 
2 

1 

8,749 
113 
285 

1 
6 
3 
1 
16 
5 
7 
6 
1 

1 

119 

Tennessee    . 

5 
1 
1 
14 
7 
5 
2 
8 

2 
3 

560 

3 

2 
2 
9 

3 

1 
3 

985 

Utah 

271 

Vermont 

9 

8 
7 
7 
7 

9 
1 
5 
3 
5 

2,414 

Virginia 

486 

Washington  . 

673 

West  Virginia 

619 
970 

22 

Other  States 

1 

1 

2 

32 

Total 

213 

183 

180 

148 

173 

897 

6,552 

7,739 

7,836 

1  9, 671 

13,427 

45,225 

a  Reported  by  Fred  Carroll,  commissioner  of  mines,  Denver,  Colo,      b  Included  in  "Other  States." 
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Table  30. — All  Quarries:  Fatalitus  and  iiijuri-es  per  1,000  -WO-daij  workers  employed, 

by  States,  1912  to  1916. 


State. 

Number  killed  per  1,000  300-day 
workers. 

Number  injured  per  1,000  300-day 
workers. 

1912 

1913 

1914 

1915 

1916 

Aver- 
age. 

1912 

1913 

1914 

1915 

1916 

Aver- 
age. 

1.09 

1.26 
10.10 

1.79 

1.85 

2.36 

1.60 
1.59 
1.98 
3.30 
2.65 
1.61 

55.  S3 

6.25 
6.V36 
40.42 
14.39 

75.47 
50.51 
30.30 
83.12 
303. 68 
49.63 

69.64 
57.97 
85.11 
160. 74 
59.61 
130.62 
45.80 
11.07 
39.48 
122.81 
197. 23 
152. 73 
132. 05 
166. 23 
70.01 
28.38 
88.75 
199.23 
215. 87 
128. 67 
73.94 
80.81 
29.80 
24.39 

75.00 

63.  S3 

87.16 

213.65 

119.20 

170.71 

134.23 

28. 23 

33.27 

135. 14 

175.30 

119. 24 

169.58 

108. 78 

63.36 

29.35 

246.  44 

194.27 

208. 20 

170. 26 

155.07 

ISO.  85 

62.  70 

214.29 

127.26 
24.69 
113.73 
216.94 
182. 51 
140.31 
(") 
13.03 
57.93 
200.  00 
181.17 

186. 87 
212.66 
325.63 

69.35 

65.63 

227.33 

223. 54 

324.79 

207.33 

199. 85 

12s. 21 

2S.69 

13.70 

78.43 

227.  57 

197.92 

161. 88 
83.55 

193. 60 
214.39 
237. 18 
189. 38 

99.13 
446.54 
243. 90 

82.70 
156.66 
252. 10 
169.56 

92.33 
164.08 
129.71 
110.60 

78. 81 

38.22 

3.13 
1.68 
4.64 

4.59 

3.19 

.91 

4.04 

'3.56' 
5.07 

"(a)"" 

50.89 

California 

Colorado 

6.19 
1.19 
1.60 

2.52 
'3.'2i" 

142.92 
128.69 
85.46 

28.57 

Florida 

16.95 

.57 

.72 

1.33 

.52 

27.. 54 
14.09 

159.38 

105. 11 
71.90 
69.88 
56.57 
45.52 
55.93 
51.47 
90.47 
46.72 

143.03 
83.68 
17.96 
29.41 
34.57 

100. 22 
52.80 
82.34 
32.84 
96. 27 
54.42 
15.87 
56.97 
9.27 

171.69 
87.38 
50.00 

13^.60 

134.75 
5s.  81 
20.  75 
86.47 
6^.10 
35.89 
76.09 
20.00 

28.41 

122. 09 

14S.23 

100.93 

89.84 

76.45 

77.70 

13.22 

51.89 

119.25 

176. 31 

93.93 

38.83 

89.74 

13.02 

'ei.'gs' 

116.30 
14.29 
92. 43 

55. 98 
83.08 
41.44 
78.65 
74.97 
26.63 
180.38 

36.50 

114. 15 

3.27 
1.21 
1.63 
3.09 
5.20 
1.40 
2.59 
2.20 
2.07 
.99 
2.67 
4.18 

2.30 
1.16 
.84 
1.53 
2.70 
1..53 
1.05 
1.44 
3.36 
1.15 
1.60 
6.41 

3.84 
1.69 
1.48 
5.19 
2.95 
2.24 
5.36 
1.70 
5.34 
4.73 
1.97 

"s.'si' 

.35 

.26 
1.06 
1.24 

'iio' 

5.24 
3-23 
2.41 

'2.' 44' 
5.32 

4.76 
1.64 
1.11 
5.25 
.86 
2.82 
1.33 
3.82 
3.01 
3.27 
1.12 
5.13 

2.88 
1.18 
1.18 
3.12 
2.56 
1.98 
2.86 
2.40 
3.23 
1.80 
1.98 
4.10 
.63 

169.87 

130.96 

145. 64 

135.45 

Kentucky 

67.40 

34.82 

118.40 

Massachusetts 

146.39 
200.41 

122.83 

137.93 

111.68 

29.69 

42.45 

1.38 
.38 
14.29 
1.70 
1.27 
1.85 
2.48 

"i.m 
18.02 
3.27 
2.96 
1.19 

.92 
2.06 
12.35 
1.58 

i.'gg' 

1.98 
10.42 
3.92 
1.31 
1.66 
1.50 
6.41 
2.03 
2.92 

.46 
2.06 
10.83 
2.91 

.87 
1.61 

.76 
7.67 
2.19 
2.54 

.87 
1.08 
1.31 
2.29 
2.28 
2.58 
2.81 
5.33 
2.65 
1.99 

53.44  1  77.49 

59.50 

2.22 
6.21 
4.59 

131.53 
909.90 
134.97 
160.00 
136.00 
149.66 
101.00 
92.96 
65.71 
222.22 

143.23 
302.  47 
138. 16 

39.03 
124.69 
203. 77 
282. 05 

74.12 

27.11 
494.62 
223. 18 

54.85 
141.73 
123. 76 
112.90 

44.03 
154.63 
191.58 
103. 52 

134. 19 

226.23 

123.56 

65.80 

Ohio 

1.28 

124. 10 

149. 11 

15.87 
2.60 
2.32 

12.82 
1.97 
1.59 

157.98 

Pennsylvania 

Rhode  Island 

2.23 
2.42 

2.07 
4.11 
4.12 

97.16 
35.92 
249. 34 

South  Dakota 

4.85 
2.42 
2.08 
1.77 
3.76 
1.92 
5.26 
2.74 
.36 

33. 65     17. 39 
44.96     58.93 

335.42    195.06 
30.57  !  121.  50 
88.87  I1IO.S8 
46.91     60.37 

1511.00  '132.00 
32.95    111.42 
73.16  j  77.96 
71.43  1  83.33 
31.70     61.22 

128.51 

2.37 
1.04 
3.18 
3.65 
3.16 
5.10 
.88 
3.80 

1.19 
3.70 

56.64 

Texas 

3.37 

1.74 
5.60 
2.03 
4.75 
3.88 
.92 
1.15 

187.69 

Utah                  

154.15 

2.65 
4.20 
7.00 
9.63 
3.76 

1.46 
.57 
5.09 
3.32 
1.84 

109.39 

48.86 

Wasliington 

West  Virginia 

132.82 
86.20 
80.24 

57.69    

40.00    

65.87 

20.41  1 

16.13 

1.77 

28.32 

Total 

2.27 

2.10 

2.64 

1.80 

2.26 

2.20 

69.82  1  88.81   114.92   117.30 

175.62 

110.83 

a  Included  in  "other  States." 
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Table  31. — All  Quarries:  Number  of  active  operators,  by  States,  1912  to  1916. 


State. 

Number  of  active  operators. 

1912 

1913 

1914 

1915 

1910 

Alabama 

29 
13 
36 
122 
39 
49 

m 

34 

17 
90 

102 
69 
68 
88 
63 
64 

122 
32 
76 

134 
15 
12 
4 
28 
81 
9 

181 
30 

193 
19 
18 

735 
16 
10 
21 
75- 
41 
32 
98 
72 
28 
46 

136 
9 
7 

31 
9 
17 
113 
42 
49 

(6) 
38 
16 
86 
94 
54 
66 
73 
66 
56 

121 
31 
62 

107 
14 
10 
4 
27 
92 
6 

178 
27 

178 
16 
16 

710 
15 
11 
19 
59 
42 
27 
94 
69 
25 
43 

114 
3 
11 

28 
13 
14 
112 

41 

45 

4 

7 

32 
14 
77 
82 
45 
54 
66 
52 
54 

108 
33. 
62 

112 
13 
15 
3 
27 
80 
10 

138 
24 

163 
13 
13 

675 
15 
11 
18 
56 
41 
23 
87 
67 
24 
40 

113 
3 
2 

25 

8 

16 

96 

38 

42 

3 

8 

30 

9 

70 

82 

43 

45 

62 

51 

45 

106 

30 

63 

111 

12 

15 

3 

31 

77 

8 

161 

29 

167 

19 

19 

656 

15 

12 

23 

55 

38 

21 

79 

69 

26 

45 

105 

5 

1 

24 

Arizona 

10 

14 

California 

91 

Colorado 

a  39 

Connecticut 

33 

Delaware 

C") 

Florida 

11 

Georgia 

37 

Idaho 

9 

Illinois 

71 

Indiana 

77 

Iowa  .... 

37 

Kansas 

42 

61 

Maine 

44 

41 

102 

Michigan 

30 

Minnesota .  . 

56 

94 

10 

Nebraska 

8 

Nevada 

3 

New  Hampshire 

23 

69 

New  Mexico 

7 

165 

North  CaroUna 

20 

Ohio 

136 

Oklahoma 

17 

Oregon 

12 

517 

13 

Soutli  Carolina 

12 

South  Dakota 

16 

Tennessee 

48 

28 

Utah 

19 

69 

Virginia 

64 

23 

West  Virginia 

35 

91 

Wyoming 

4 

3 

Total 

3,163 

2,941 

2,729 

2,674 

2,335 

a  Reported  by  Fred  Carroll,  commissioner  of  mines,  Denver,  Colo,      b  Included  in  "Other  States.' 
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Table  32. — Injuries:  Classified  by  States  and  character  of  disability. 


Fatal. 

Nonfatal  injuries. 

State. 

Permanent  disa- 
bility. 

Tempo- 
rary dis- 
ability.*: 

Slight.d 

Total 
nonfatal. 

Total.o 

Partial.6 

Alabama. 

3 

10 

21 

131 
4 

26 
550 
106 

lis 

1 

74 

19 

402 

682 

329 

228 

63 

70 

285 

412 

373 

193 

428 

2 

6 

1 

36 

279 

19 

465 

60 

820 

135 

34 

2,851 

30 

56 

38 

119 

156 

64 

565 

120 

96 

92 

223 

162 

Arizona 

4 

Arkansas 

3 
18 
3 
5 
1 
4 
3 
21 
19 
11 
6 
4 
5 
2 
13 
3 
105 
11 

29 

California 

11 
4 

103 

35 

3 

2 

2 

2 

108 

95 

43 

76 

12 

17 

53 

101 

55 

18 

93 

23 

1 

671 

Colorado 

144 

Connecticut 

126 

Florida 

4 

80 

Idaho 

24 

Tllinnis 



14 
7 
2 
5 
1 
4 
2 
9 
4 
5 
3 
1 

2 
1 

533 

Indiana 

797 

Iowa 

383 

Kansas. ...                             .         . 

310 

2 

1 
1 

81 

Maine 

93 

Maryland 

341 

526 

Michigan..          

431 

1 
2 

317 

534 

Montana 

25 

7 

Nevada 

1 

1 

1 

3 

18 

9 

47 

48 

New  Jersey 

3 
1 

16 
1 
9 
1 
1 

37 
1 

1 

345 

19 

2 

22 
2 

24 
6 
2 

66 
4 
2 

171 
2 

201 
2 
1 

526 

660 

64 

Ohio 

2 

1,047 

Oklahoma 

143 

37 

7 

3,450 

Rhode  Island 

34 

13 
2 

4 

15 

24 

174 

7 
27 
44 
62 

71 

South  Dakota 

40 

1 

6 
9 
2 
14 
7 
3 
5 
4 

130 

2 
2 
9 
7 
3 
1 
3 

180 

Utah 

90 

Vermont 

753 

2 
1 

136 

Washington 

127 

141 

Wisconsin 

289 

Other  States 

1 

Total 

173 

26  1            446 

1 

2,194 

10,761 

13,427 

a  Permanent  tf^tal  disability. — Loss  ofboth  legs  or  arms,  one  leg  and  one  arm,  total  loss  ofeyesisht.  paralysis 
or  other  condition  permanently  incapacitating  workman  from  doing  any  work  of  a  gainful"  occupation. 

b  Permanent  partial  disability. — Loss  of  one  foot,  leg,  hand,  eye,  one  or  more  fingers,  one  or  more  toes,  any 
dislocation  where  Ugaments  are  severed,  or  any  other  injury  known  in  surgery  to  be  permanent  partial 
disability. 

c  Time  lost,  more  than  14  days. 

d  Time  lost,  1  to  14  days,  inclusive. 
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QUARRY   ACCIDENTS   IN   FOREIGN   COUNTRIES. 

Tables  33  to  37  contain  the  latest  available  data  on  the  number  of 
men  employed  and  the  number  killed  in  the  quarries  of  Algeria, 
Belgium,  France,  Great  Britain,  and  Italy.  These  tables  show  the 
low  fatality  rate  in  those  countries  and  indicate  what  proper  precau- 
tion and  inspection  will  do.  In  Algeria  the  industry  is  comparatively 
small,  but  the  fatality  rate  is  higher  than  in  any  of  the  other  coun- 
tries named. 


Table  33. 


-Number  of  men  employed  and  number  hilled  in  and  about  the  quarries  of 
Algeria,  1900-1912,  inclusive^ 


Number 

em- 
ployed. 

Number  killed. 

Year. 

By  falls 

of  rock, 

etc. 

By  ex- 
plosives. 

By  other 
causes. 

Total. 

Per  1,000 
em- 
ployed. 

1900 

2,718 
3,033 
3,286 
4,398 
6,232 
6,714 
6,945 
7,228 
7,032 
7,235 
6,236 
8,705 
8,813 

3 
1 

9 

8 

5 

3 

9 

1 

10 

12 

13 

1 

5 

4 

7 
3 
14 
13 
7 
4 
11 
6 
16 
15 
19. 
12 
10 

2  58 

1901 

2 
1 
5 
1 
1 
2 
2 
3 
1 
4 
5 
3 

99 

1902 

4 

4  26 

1903 

2  96 

1904 

1 

1  12 

1905 

59 

1906 

1  58 

1907 

3 
3 
2 
2 
6 
2 

.83 

2  28 

1908 

1909 

2  07 

1910...                     

3.05 
1.38 
1.13 

1911 

1912 

a  Statistique  de  I'industrie  min^rale  en  France  et  en  Alg^rie. 


Table  34.- 


-Number  of  men  employed  and  number  killed  in  and  about  the  quarries  of 
Belgium, 1901-19 11,  indu^ve-o- 


Number 

em- 
ployed. 

Number  killed. 

Year. 

Number 

em- 
ployed. 

Number  killed. 

Year. 

Total. 

Per  1,000 

em- 
ployed. 

Total. 

Per  1,000 

em- 
ployed. 

1901 

37,270 
36, 469 
37,117 
37,913 
38,641 
37,927 

25 
21 
32 
33 
27 
31 

0.67 
.58 
.86 
.87 
.70 
.82 

1907 

36,909 
36, 877 
35, 482 
35,711 
35,809 

41 
26 
30 
30 
31 

1  11 

1902 

190S 

1903 

1909 

85 

1904 

1910 

1905 

1911 

.87 

1906 

a  Annates  de  mines  de  Belgique. 
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Table  35. — Number  of  men  employed  and  number  hilled  and  injured  in  and  about  the 
quarries  of  France,  1900-1912,  inclusive  fl 


Number 

em- 
ployed. 

Number  killed  or  injured. 

Year. 

By  falls  of 
rocks,  etc. 

By  explosives. 

By  other 
causes. 

Total. 

Per  1,000  em- 
ployed. 

KUled. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured.* 

KUled. 

In- 
jured.6 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

110, 291 
111,672 
111,666 
114,363 
108, 535 
104, 837 
109,981 
110,272 
111,690 
111,679 
106, 72S 
109, 398 
113,906 

87 
65 
78 
74 
73 
69 
59 
77 
86 
63 
79 
59 
65 

120 

491 

603 

577 

540 

601 

687 

683 

820 

840 

1,033 

1,210 

1,411 

8 
10 
10 
11 
13 
4 
6 
9 
8 
14 
9 
18 
14 

29 
91 

68 
62 
46 
68 
59 
58 
79 
77 
91 
67 
65 

32 
20 

18 
23 
26 
20 
23 
19 
24 
16 
19 
25 
25 

161 
3,426 
3,049 
3,058 
2,669 
2,896 
3,249 
3,240 
3,682 
3,922 
3,845 
4,276 
4,905 

127 
95 
106 
108 
112 
93 
88 
105 
118 
93 
107 
102 
104 

310 

4,008 
3,720 
3,697 
3, 255 
3, 565 
3,995 
3,9S1 
4,5S1 
4,S39 
4,9(i9 
5,553 
6,381 

1.15 
.85 
.95 
.95 

1.03 
.88 
.81 
.95 

1.00 
.83 

1.00 
.93 
.91 

2.81 
35.89 
33.31 
32.33 
29.99 
34.01 
36.32 
36.10 
41.01 
43.33 
46.56 
50.76 
58.33 

a  Statistique  de  I'industrie  min^rale  en  France  et  en  Algi^rie.  Only  accidents  in  open  quarries  are  given, 
including  a  few  open-pit  iron  mines  in  which  1,000  to  1,200  men  are  employed.  Underground  quarries 
emplojring  about  20,000  men  are  e.xcluded. 

b  The  number  injured  in  1900  is  on  the  basis  of  20  days  off  duty  by  reason  of  the  accident.  From  1901 
to  1912,  inclusive,  the  injury  basis  is  incapacity  for  work  4  days  or  more. 


Table  36.- 


'Death  rate  from  accidents  at  all  quarries  in  Great  Britain  under  the  quarries 
act,  from  1895  to  1915,  inclu^ve.^^ 


Number  of  employees. 

Number  killed. 

Year, 

In 
quarry. 

Outside 

of 
quarry. 

Total. 

In  quarry. 

Outside  of 
quarry. 

Total. 

Num- 
ber. 

Per 
1,000 
em- 
ployed. 

Num- 
ber. 

Per 
1,000 
em- 
ployed. 

Per 
Num-      1,000 
ber.    '    em- 
ployed. 

Average  for  10  years,  1895 

to  1904,  inclusive 

1905 

60,399 
59, 978 
58,  .385 
55, 894 
54,449 
53,064 
54,408 
52,053 
51,055 
51,266 
50,074 
40,029 

45,023 
34,841 
33,131 
31,920 
31,026 
30, 873 
31,429 
30,810 
28,832 
29,643 
28, 834 
22,098 

105, 422 
94,819 
91,516 
87,814 
85,475 
83,937 
85,837 
82,863 
79,887 
80,909 
78,908 
62,127 

95 
85 
85 
75 
76 
73 
75 
81 
56 
69 
77 
02 

1.57 
1.42 
1.46 
1.34 
1.40 
1.38 
1.38 
1.56 
1.10 
1.35 
1.54 
1.55 

20 
14 

12 
14 
16 
11 
9 
18 
19 
16 
18 
12 

0.45 
.40 
.36 
.44 
.52 
.36 
.29 
.58 
.66 
.54 
.62 
.54 

115 
99 
97 
89 
92 
84 
84 
99 
75 
85 
95 
74 

1.09 
1.04 

1906 

1.06 

1907 

1.01 

1908 

1.08 

1909 

1.00 

1910 

.98 

1911 

1.19 

1912 

.94 

1913 

1.05 

1914 

1.20 

1915 

1.19 

a  Compiled  from  Mines  and  Quarries  General  Report,  with  statistics. 
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Table  37. 


-Number  of  men  employed  and  number  killed  in  and  about  the  quarries  of 
Italy,  1896-1913,  inclusive  n 


Number 

em- 
ployed. 

Number  killed. 

Year. 

By  falls 

of  rock, 

etc. 

By  ex- 
plosives. 

By  other 
causes. 

Total. 

Per  1,000 

em- 
ployed. 

1896 

30,945 
31,520 
32,153 
33,205 

15 
17 
20 
25 
15 
13 
42 
34 
40 
35 
47 
33 
40 
38 
38 
53 
48 
35 

2 

1 
1 

7 
7 
8 
9 
7 
9 
11 
8 
16 
11 
16 
16 
15 
16 
21 
19 
18 
11 

24 
25 
29 
34 
23 
24 
53 
44 
59 
49 
69 
51 
60 
56 
63 
80 
75 
52 

0.78 

1897 

.79 

1898 

.90 

1899 

1.02 

1900 

1901 

31,535 
56,948 
57,950 
58,837 
59,063 
59, 342 
65,648 
67,921 
69, 108 
69,143 
69,335 
70,767 
70,914 
71,493 

1 
2 

.73 
.42 

1902 

.91 

1903 

1904 

1905 

1906 

1907 

2 
3 
3 
6 
2 
5 
2 
4 
8 
9 
6 

.75 
1.00 

.83 
1.05 

.75 

1908 

1909 

1910 

.87 
.81 
.91 

1911 ;  .  . 

1  13 

1912 

1.06 

1913 

73 

a  Rivista  del  Servizio  Miuerario. 
PUBLICATIONS   ON   ACCIDENT    STATISTICS. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until 
the  edition  is  exhausted.  Kequests  for  all  pubHcations  can  not  be 
granted,  and  to  insure  equitable  distribution  applicants  are  requested 
to  limit  their  selection  to  pubHcations  that  may  be  of  especial  interest 
to  them.  Requests  for  publications  should  be  addressed  to  the 
Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications  avail- 
able for  free  distribution  as  well  as  those  obtainable  only  from  the 
Superintendent  of  Documents,  Government  Printing  Office,  on  pay- 
ment of  the  price  of  printing.  Interested  persons  should  apply  to 
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